lifer 



# 




SEQUENCE LISTING 

<110> Nicolaides, Nicholas C 
Grasso, Luigi 
Sass, Philip M 

<120> CHEMICAL INHIBITORS OF MISMATCH REPAIR 
<130> MOR-0017 

<140> 00/000,000 
<141> 2001-01-15 

<160> 44 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 



SO <223> Description of Artificial Sequence : oligonucleotide 

yi primer 

p <400> 1 

£ " atCCt " at ac ^<=tcact atagggagac caccatgtcg ttcgtggcag gg 

S3 <210> 2 

Mm <211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : oligonucleotide 
primer 

<400> 2 

taagtcttaa gtgctaccaa c 



52 



21 



<210> 3 
<211> 53 
<212> DNA 

<213> Artificial Sequence 



1 




<220> 

<223> Description of Artificial Sequence : oligonucleotide 
primer 

<400> 3 

ggatcctaat acgactcact atagggagac caccatggaa caattgcctg egg 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : oligonucleotide 
primer 

<400> 4 

aggttagtga agactctgtc 



<210> 5 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : oligonucleotide 
primer 

<400> 5 

ctgatctcac ggacaatagt gc 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : oligonucleotide 
primer 

<400> 6 

ggctccataa aaagtgcacc 



<210> 7 



53 



20 



22 



20 



2 



# 




in 



10 



<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> S:; PtiM ° f ArtifiCi ^ Seguence: oligonucleotide 

<400> 7 

ggtctgttga tgtcgtaagt eg 

<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
Pi <220> 

S <223> Description of Artificial Seguence : oligonucleotide 



22 



primer 
<400> 8 

atcttgaaac ctttagggag gg 

<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> TrZi Pti ° n ° f ArtifiCial Sequence^ligonucleotic-e 

<400> 9 

agaagtttag acaggtac 

<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pmT 100 ° f Artificial ^^ence: oligonucleotide 

<400> 10 



22 



18 



3 



V 3 




aaatgtgcaa ttgccttc 



<210> 11 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial q~ 

primer ^ tl f 1C ial Sequence : oligonucleotide 

<400> 11 

t , ttaaaaaa aaaaaaaaaa aaaaaacgto ^ 



aac c 



<210> 12 
<211> 48 
<212> DNA 
q <213> Artificial Sequence 



<220> 



<223> P^e?" 0 " °' ^""^ — n ce: o ligonucleotide 



JJy" primer 



<400> 12 

cccggatcca tgttaaaaaa 



aaaaaaaaaa aaaacgtcct gtag, 



aaac 



<210> 13 
<211> 30 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
primer 

<400> 13 

cccgaattcc ccgatctagt aacatagatg 

<210> 14 
<211> 859 
<212> PRT 

<213> Mus musculus 
<400> 14 



Sequence : oligonucleotide 



18 



51 



48 



30 



4 




p 



91 



If] 

l3 



Met Glu Gin Thr Glu Gly Val Ser Thr Glu Cys Ala Lys Ala U 
5 10 ^ 

Pro He Asp Gly Lys Ser Val His Gin He Cys Ser 



e Lys 
15 



20 

Leu Ser Leu Ser Thr Al 
35 



25 



Gly Gin Val He 
30 



a Val Lys Glu Leu He Glu Asn Ser Val Asp 



40 



45 



•Ala Gly Ala Thr Thr Ile Asp Leu Arg Leu Lyg ^ ^ ^ ^ ^ 

55 60 
Leu lie Glu Val Ser Asp Asn Gly Cys Gly Val Glu Glu Glu Asn Phe 

70 -re 



Glu Gly Leu Ala Leu Lys His His Thr Ser Lys He Gin Glu 



85 



90 



80 



Phe Ala 
95 



Asp Leu Thr Gin Val Glu Thr Phe Gly Phe Arg Gly Glu 



100 



105 



Ala Leu Ser 
110 



Ser Leu Cys Ala Leu Ser Asp Val Thr He Ser Thr Cys His Gly Ser 
115 120 125 



Ala Ser Val Gly Thr Arg Leu Val Phe Asp Hi 



130 



135 



s Asn Gly Lys lie Thr 
140 



Gin- Lys Th r Pro Tyr Pro Arg Pro Lys Gly Thr Thr Val Ser Val Gin 



150 



155 



His Leu Phe Tyr Thr Leu Pro Val Arg Tyr Lys Glu 



165 



170 



160 

Phe Gin Arg Asn 
175 



He Lys Lys Glu Tyr Ser Lys Met Val Gin Val Leu Gin Ala Tyr Cys 

185 19Q 



He He Ser Ala Gl 
195 



y Val Arg Val Ser Cys Thr Asn Gin Leu Gly Gin 



200 



205 



Gly Lys Arg His Ala Val Val Cys Thr Ser Gly Thr Ser Gly Met Lys 



220 



Glu Asn lie Gly Ser Val Phe Gly Gin Lys Gin Leu Gin Ser Leu lie 

235 240 
Pro Phe Val Gin Leu Pro Pro Ser Asp Ala Val Cys Glu Glu Tyr Gly 



250 



255 



5 



♦ 




Leu Ser Thr Ser Gly Arg His Ly S Thr Phe Ser Thr Phe Arg Ala Sei 
260 265 



Phe His Ser Ala Arg Thr Ala Pro Gly Gly Val Gin Gin 



275 



280 



270 



Thr Gly Ser 



285 



Phe Ser Ser Ser He Arg Gly Pro Val Thr Gin Gin Arg Ser Leu Ser 
290 295 300 



Leu Ser Met Arg Phe Tyr His Met Tyr Asn Arg His Gin Tyr Pro Phe 
305 310 315 320 

Val Val Leu Asn Val Ser Val Asp Ser Glu Cys Val Asp He Asn Val 



325 



330 



335 



Thr Pro Asp Lys Arg Gin He Leu Leu Gin Glu Glu Lys Leu Leu Leu 
340 345 350 

Ala Val Leu Lys Thr Ser Leu He Gly Met Phe Asp Ser Asp Ala Asn 
355 360 365 

Lys Leu Asn Val Asn Gin Gin Pro Leu Leu Asp Val Glu Gly Asn Leu 
370 375 3 8 o 

Val Lys Leu His Thr Ala Glu Leu Glu Lys Pro Val Pro Gly Lys Gin 



390 



395 



400 



Asp Asn Ser Pro Ser Leu Lys Ser Thr Ala Asp Glu Lys Arg Val Ala 



405 



410 



415 



Ser lie Ser Arg Leu Arg Glu Ala Phe Ser Leu His Pro Thr Lys Glu 
420 425 4 3o 

He Lys Ser Arg Gly Pro Glu Thr Ala Glu Leu Thr Arg Ser Phe Pro 
435 440 445 

Ser Glu Lys Arg Gly Val Leu Ser Ser Tyr Pro Ser Asp Val lie Ser 
450 455 46Q 

Tyr Arg Gly Leu Arg Gly Ser Gin Asp Lys Leu Val Ser Pro Thr Asp 

465 470 Antz 

475 480 
Ser Pro Gly Asp Cys Met Asp Arg Glu Lys He Glu Lys Asp Ser Gly 



485 



490 



495 



Leu Ser Ser Thr Ser Ala Gly Ser Glu Glu Glu Phe Ser Thr Pro Glu 
500 505 



510 



6 




ill 

ffi 



Val Ala Ser Ser Phe Ser Ser Asp Tyr Asn Val Ser Ser Leu Glu Asp 
515 520' 525 

Arg Pro Ser Gin Glu Thr He Asn Cys Gly Asp Leu As/cys Arg Pro 
530 535 54 0 

Pro Gly Thr Gly Gin Ser Leu Lys Pro Glu Asp His Gly Tyr Gin Cys 
545 550 555 5 6 0 

Lys Ala Leu Pro Leu Ala Arg Leu Ser Pro Thr Asn Ala Lys Arg Phe 



565 



570 



575 



Lys Thr Glu Glu Arg Pro Ser Asn Val Asn He Ser Gin Arg Leu Pro 
580 585 59Q 

Gly Pro Gin Ser Thr Ser Ala Ala Glu Val Asp Val Ala lie Lys Met 
595 600 605 

Asn Lys Arg He Val Leu Leu Glu Phe Ser Leu Ser Ser Leu Ala Lys 
610 615 620 

Arg Met Lys Gin Leu Gin His Leu Lys Ala Gin Asn Lys His Glu Leu 
625 630 635 640 

Ser Tyr Arg Lys Phe Arg Ala Lys He Cys Pro Gly Glu Asn Gin Ala 



645 



650 



655 



Ala Glu Asp Glu Leu Arg Lys Glu He Ser Lys Ser Met Phe Ala Glu 



660 



665 



670 



Met Glu He Leu Gly Gin Phe Asn Leu Gly Phe He Val Thr Lys Leu 
67 5 680 



685 



Lys Glu Asp Leu Phe Leu Val Asp Gin His Ala Al 
690 695 



a Asp Glu Lys Tyr 
700 



Asn Phe Glu Met Leu Gin Gin His Thr Val Leu Gin Ala Gin Arg Leu 
705 710 715 720 

He Thr Pro Gin Thr Leu Asn Leu Thr Ala Val Asn Glu Ala Val Leu 
725 73 0 735 

He Glu Asn Leu Glu He Phe Arg Lys Asn Gly Phe Asp Phe Val He 
740 745 



750 



Asp Glu Asp Ala Pro Val Thr Glu Arg Ala Lys Leu He S 



755 



er Leu Pro 



760 



765 



7 




# 

Thr sar Lys Asn T r p Thr Phe Gly PrQ Qln ftsp ^ ^ ^ 

775 780 
Phe Met Leu Ser Asp Sar Pro Gly Val ^ Cyg ^ ^ ^ ^ 



Val 
800 



Ar g Gin Met Phe Ala Ser Ar g Aia Cy s A fg Lys S er Val Mefc Jle Gly 



810 



Thr Ala Leu Asn Ala Ser Glu Met Lys Lys Leu lie Thr Hi 



820 



825 



815 



s Met Gly 



Glu Met Asp His Pro Trp Asn Cys Pro His Gly Arg 
835 



840 



830 

Pro Thr Met Arg 
845 



His Val Ala Asn Leu Asp Val He S 



850 



er Gin Asn 



855 



<210> 15 

<211> 3056 

<212> DNA 

<213> Mus musculus 



<400> 15 

T,:tzz itziizi "!"'"r r ttcct " qtst ^ «« 

^zz: :%iiT: t tizitz izziti: rr" 120 

•°£rj£ ss- xszz l 8 ° 

t,.. M .;tt g i t , g c :i:" : ; j ™^ . 9 -== 9Ctg 300 

aag.ctatgg ggtggacctc attc.alf? " g9t9,=ti,c ta ««tg.t cta.ggctta 360 

ac« t g„gg LacaSc. "g'? "II, 9 "^: """T "° 

cgcaggttga aactttcaar "gat rcaagagttt gccgacctca 480 

atgt'L.t atctacctgc =Ic,o«c« l" 9 """ 9 ««««t,t gc a «.„t, 540 
at.«g,g aa aat „«J l::^ ' " - 9 99 9 *~, gtg«tg.c= 600 

rs£ :ii:i"; t c : ' ttac -- : : <~ ™- ™ 

g'gtlaj't" c." aa t 9 , 9 "f""" '^cgtactg t.teatctc. gc.ggcgtcc ,80 

gcacgt'tg 9 c« a " I «»~ C9Ct9t95t " t9 "=" 9 = 9 "» 

tcattcci-ti- - Lax:c gggt ctgtgtttgg ccagaagcacr tt g caaagcc 900 

c t :™ ~r ™ g gt g t \~ c g — - - 

cgcc gggagg agtgcaacag aca gg ca g tt tttcttcatc aatc " ^ ac 5cac gg 1020 
a g caaa ggtc tctaa g ctt g tcaltgajgt tttatcacat otata ^ CCtgtgaCCC 1080 
cattt g tc g t ccttaacatt tnn^l I tttatCacat Stataacc gg catcagtacc 114 0 
ataaaaggca aattctacta c~aL Ca * aat ^t ggatattaat gtaactccag 1200 

tgataggLt TttTaTat Zt ^ «ccgtttt« aagacctcct 1260 

atgttJLgg Sa^agS L'ctocT a f ttaat ^ caaccagcag ccact g cta g 1320 
qg taacttagta aagctgcata ctgcagaact agaaaagcct gtgccaggaa 1380 



8 





III 

so 



™« ::™ "i™ — ~ - 
::r a r 9 a9ttttc -* »»° 

cttcagacgt catctcttac agaggcctcc gtggctcgca ggacaaattg gtgagtccca 1620 

E r=r = "= 

= 55 iS5 =" 

5= = == = s =s is; i 

« : » :: 9 r ca9t taca9cacct - we — 

, a9 , a : a : 99 f c ,°" 9a :: 9 r ot " — — «« mo 
» rr attt L 9 gta = - 

9 "= 9 ::;::: ::: 9 : 9 ::- rrr a oao99t9ct ' - 

55 55 55 == 55 55 si 

gagtcagaca oatattt!^ f g " aagtg ac agccctg g ggtcatgtgc cggccctcac 2580 

=;= 55 55 55 555= 5 

S:;;;; «f , tagagttta ttacagattg ttcgg 9 ttt g gc aaaga c ga c a a g g * 2 6 

ttttaagtaa tctgattatc gttgtacaaa aattagcatg ctgctttaat gtactggat! 2880 
catttaaaag cagtgttaag gcaggcatga tggagtgttc ctctagctca gctalSgg 2940 

S ^agctcatg tgagcccagg actttgagac cactccgagc cacattcatg 0 
agactcaatt caaggacaaa aaaaaaaaga tatttttgaa gccttttaaa aaaaaa 3056 



J=3 <210> 16 

^ <211> 862 



<212> PRT 

<213> Homo sapiens 
<400> 16 



Met Glu Arg Ala Glu Ser Ser Ser Thr Glu Pro Ala Lys Ala He Lys 
5 10 15 

Pro He Asp Arg Ly S Ser Val His Gin lie Cys Ser Gly Gin Val Val 
20 " 30 

Leu Ser Leu Ser Thr Ala Val Lys Glu Leu Val Glu Asn Ser Leu Asp 
35 40 45 

Ala Gly Ala Thr Asn He Asp Leu Lys Leu Lys Asp Tyr Gly Val Asp 



9 





m 



Leu He Glu Val Ser Asp Asn Gly Cys Gly Val Glu Glu Glu Asn Phe 
65 70 75 80 

Glu Gly Leu Thr Leu Lys His His Thr Ser Lys He Gin Glu Phe Ala 
85 90 95 

Asp Leu Thr Gin Val Glu Thr Phe Gly Phe Arg Gly Glu Ala Leu Ser 
100 105 HO 

Ser Leu Cys Ala Leu Ser Asp Val Thr He Ser Thr Cys His Ala Ser 
115 120 125 " 

Ala Lys Val Gly Thr Arg Leu Met Phe Asp His Asn Gly Lys He He 
130 135 140 

Gin Lys Thr Pro Tyr Pro Arg Pro Arg Gly Thr Thr Val Ser Val Gin 
145 150 155 160 

Gin Leu Phe Ser Thr Leu Pro Val Arg His Lys Glu Phe Gin Arg Asn 
165 170 175 

He Lys Lys Glu Tyr Ala Lys Met Val Gin Val Leu His Ala Tyr Cys 
180 185 190 

He He Ser Ala Gly He Arg Val Ser Cys Thr Asn Gin Leu Gly Gin 
195 200 205 

Gly Lys Arg Gin Pro Val Val Cys Thr Gly Gly Ser Pro Ser He Lys 
210 215 220 

Glu Asn He Gly Ser Val Phe Gly Gin Lys Gin Leu Gin Ser Leu He 
225 230 235 240 

Pro Phe Val Gin Leu Pro Pro Ser Asp Ser Val Cys Glu Glu Tyr Gly 
245 250 255 

Leu Ser Cys Ser Asp Ala Leu His Asn Leu Phe Tyr He Ser Gly Phe 
260 265 270 

lie Ser Gin Cys Thr His Gly Val Gly Arg Ser Ser Thr Asp Arg Gin 
275 280 285 

Phe Phe. Phe He Asn Arg Arg Pro Cys Asp Pro Ala Lys Val Cys Arg 
290 295 300 



Leu Val Asn Glu Val Tyr His Met Tyr Asn Arg His Gin Tyr Pro Phe 
305 310 315 320 



10 



0 




m 



III 



Val Val L eu Asn lie Ser Val Asp Ser Glu Cys Val Asp Ile Asn Va± 

325 330 335 

Thr Pro Asp Lys Arg Gln Ile Leu Leu G1 „ Qlu ^ ^ ^ ^ ^ 

345 350 
Ala V.1 Leu Lys Thr Ser Leu Ile Qly ^ phe ^ ^ ^ 

360 365 
Lys Leu Asn Val Ser Gln Gln Pro Leu Leu ^ ^ ^ ^ ^ ^ 

375 380 



He Lys Met His Ala Ala Asp Leu Glu Lys Pro 



385 



390 



395 



Met Val Glu Lys Gln 
400 



Asp Gln ser Pro Ser Leu Arg Thr Gly Glu Glu Lys Lys ^ ^ ^ 



405 



410 



He Ser Arg Leu Arg Glu Ala Phe Ser Leu Arg His Thr 



420 



425 



415 

Thr Glu Asn 
430 



Lys Pro His Ser Pro Lys Thr Pro Glu Pro Arg Arg Ser prQ ^ 
435 44 0 445 



Gln Lys Arg Gly Met Leu Ser Ser Ser Thr Ser Gly Ala lie Ser Asp 

455 460 

Lys Gly Val Leu Arg Pro Gln Lys Glu Ala Val Ser Ser Ser His Gly 

470 47c 

4/5 480 

Pro Ser Asp Pro Thr Asp Arg Ala Glu Val Glu Lys Asp Ser Gly His 

485 495 
Gly Ser Thr Ser Val Asp Ser Glu Gly Phe Ser lie Pro Asp Thr Gly 



500 

Ser His Cys Ser Ser Glu 
515 



505 



510 



Tyr Ala Ala Ser Ser Pro Gly Asp Arg Gly 



520 



525 



Ser Gln Glu His Val Asp Ser Gln Glu Lys Al 



530 



535 



a Pro Glu Thr Asp Asp 



540 



Ser Phe Ser Asp Val Asp Cys His Ser Asn Gln Glu 



545 



550 



555 



Asp Thr Gly Cys 
560 



Lys Phe Arg Val Leu Pro Gln Pro Thr Asn Leu Ala Thr Pro Asn Thr 



565 



570 



575 



11 



0 




S3 
l 43 
Si 

o 

mi 

m 



in 



Lys Arg P he Lys Lys Glu Glu He Leu Ser Ser Ser Asp He Cys Gln 

JOU cor 

Lys Leu Val Asn Thr Gin Asp Met Ser Ala Ser Gin Val Asp Val Ala 
595 600 605 

Val Lys Ile Asn Lys Lys Val Val Pro Leu Asp Phe Ser Met Ser Ser 

615 620 



Leu Ala Lys Arg lie Lys Gin Leu His His Glu 



625 



630 



635 



Ala Gin Gin Ser Glu 
640 



Gly Glu Gin Asn Tyr Arg Lys Phe Ara AT* Two ti n 

i y rg Ala L ^ s Ile Cys Pro Gly Glu 
o4 5 



650 



Asn Gin Ala Ala Glu Asp Glu Leu Arg Lys Glu lie Ser 



660 



665 



655 



Lys Thr Met 
670 



Phe Ala Glu Met Glu He He Gly Gln Phe Asn Leu phe 
675 68 ° 685 

Thr Lys Leu Asn Glu Asp lie Phe He Val Asp Gln His Aia Thr Asp 

695 700 

Glu Lys Tyr Asn Phe Glu Met Leu Gln Gln His Thr Val Leu Gln Gly 

/ 10 TIC 

/15 720 

Gln Arg Leu lie Ala Pro Gln Thr Leu Asn Leu Thr Ala Val Asn Glu 
725 7 30 735 

Ala Val Leu lie Glu Asn Leu Glu He Phe Arg Lys Asn Gly Phe Asp 

745 750 



Phe Val lie Asp Glu Asn Ala Pro Val Thr Glu 



755 

Ser Leu Pro Thr Ser Lys Asn 
770 



760 



Arg Ala Lys Leu lie 
765 



Asn Tr P Thr Phe Gly Pro Gln Asp Val Asp 
775 780 

Glu Leu lie Phe Met Leu Ser Asp Ser Pro Gly Val Met Cys Arg 

790 795 

Ser Arg Val Lys Gln Met Phe Ala Ser Arg Ala Cys Arg Lys Ser 



Pro 
800 



805 



810 



Val 



815 



Met He Gly Thr Ala Leu Asn Thr Ser Glu Met Lys Lys Leu lie Thr 



825 



830 



12 



0 




His Met Gly Glu Met Asp His Pro Trp Asn Cys Pro His Gly Arg Pro 
835 840 845 



Thr Met Arg His He Ala Asn Leu Gly Val He Ser Gin Asn 
850 855 860 



m 

m 



<210> 17 
<211> 2771 
<212> DNA 
<213> Homo sapiens 

<400> 17 

cgaggcggat cgggtgttgc atccatggag cgagctgaga gctcgagtac agaacctgct 60 
aaggccatca aacctattga tcggaagtca gtccatcaga tttgctctgg gcaggtggta 120 
ctgagtctaa gcactgcggt aaaggagtta gtagaaaaca gtctggatgc tggtgccact 180 
aatattgatc taaagcttaa ggactatgga gtggatctta ttgaagtttc agacaatgga 240 
tgtggggtag aagaagaaaa cttcgaaggc ttaactctga aacatcacac atctaagatt 300 
caagagtttg ccgacctaac tcaggttgaa acttttggct ttcgggggga agctctgagc 360 
tcactttgtg cactgagcga tgtcaccatt tctacctgcc acgcatcggc gaaggttgga 420 
actcgactga tgtttgatca caatgggaaa attatccaga aaacccccta cccccgcccc 480 
agagggacca cagtcagcgt gcagcagtta ttttccacac tacctgtgcg ccataaggaa 540 
tttcaaagga atattaagaa ggagtatgcc aaaatggtcc aggtcttaca tgcatactgt 600 
atcatttcag caggcatccg tgtaagttgc accaatcagc ttggacaagg aaaacgacag 660 
MI cctgtggtat gcacaggtgg aagccccagc ataaaggaaa atatcggctc tgtgtttggg 720 

cagaagcagt tgcaaagcct cattcctttt gttcagctgc cccctagtga ctccgtgtgt 780 
gaagagtacg gtttgagctg ttcggatgct ctgcataatc ttttttacat ctcaggtttc 840 
jT atttcacaat gcacgcatgg agttggaagg agttcaacag acagacagtt tttctttatc 900 

jljj aaccggcggc cttgtgaccc agcaaaggtc tgcagactcg tgaatgaggt ctaccacatg 960 

g tataatcgac accagtatcc atttgttgtt cttaacattt ctgttgattc agaatgcgtt 1020 

P gatatcaatg ttactccaga taaaaggcaa attttgctac aagaggaaaa gcttttgttg 1080 

gcagttttaa agacctcttt gataggaatg tttgatagtg atgtcaacaa gctaaatgtc 1140 
agtcagcagc cactgctgga tgttgaaggt aacttaataa aaatgcatgc agcggatttg 1200 
gaaaagccca tggtagaaaa gcaggatcaa tccccttcat taaggactgg agaagaaaaa 1260 
aaagacgtgt ccatttccag actgcgagag gccttttctc ttcgtcacac aacagagaac 1320 
aagcctcaca gcccaaagac tccagaacca agaaggagcc ctctaggaca gaaaaggggt 1380 
atgctgtctt ctagcacttc aggtgccatc tctgacaaag gcgtcctgag acctcagaaa 1440 
gaggcagtga gttccagtca cggacccagt gaccctacgg acagagcgga ggtggagaag 1500 
gactcggggc acggcagcac ttccgtggat tctgaggggt tcagcatccc agacacgggc 1560 
agtcactgca gcagcgagta tgcggccagc tccccagggg acaggggctc gcaggaacat 1620 
gtggactctc aggagaaagc gcctgaaact gacgactctt tttcagatgt ggactgccat 1680 
tcaaaccagg aagataccgg atgtaaattt cgagttttgc ctcagccaac taatctcgca 1740 
accccaaaca caaagcgttt taaaaaagaa gaaattcttt ccagttctga catttgtcaa 1800 
aagttagtaa atactcagga catgtcagcc tctcaggttg atgtagctgt gaaaattaat 1860 
aagaaagttg tgcccctgga cttttctatg agttctttag ctaaacgaat aaagcagtta 1920 
catcatgaag cacagcaaag tgaaggggaa cagaattaca ggaagtttag ggcaaagatt 1980 
tgtcctggag aaaatcaagc agccgaagat gaactaagaa aagagataag taaaacgatg 2040 
tttgcagaaa tggaaatcat tggtcagttt aacctgggat ttataataac caaactgaat 2100 



13 



gaggatatct tcatagtgga ccagcatgcc acggacgaga agtataactt cgagatgctg 2160 
cagcagcaca ccgtgctcca ggggcagagg ctcatagcac ctcagactct caacttaact 2220 
gctgttaatg aagctgttct gatagaaaat ctggaaatat ttagaaagaa tggctttgat 2280 
tttgttatcg atgaaaatgc tccagtcact gaaagggcta aactgatttc cttgccaact 2340 
agtaaaaact ggaccttcgg accccaggac gtcgatgaac tgatcttcat gctgagcgac 2400 
agccctgggg tcatgtgccg gccttcccga gtcaagcaga tgtttgcctc cagagcctgc 2460 
cggaagtcgg tgatgattgg gactgctctt aacacaagcg agatgaagaa actgatcacc 2520 
cacatggggg agatggacca cccctggaac tgtccccatg gaaggccaac catgagacac 2580 
atcgccaacc tgggtgtcat ttctcagaac tgaccgtagt cactgtatgg aataattggt 2640 
tttatcgcag atttttatgt tttgaaagac agagtcttca ctaacctttt ttgttttaaa 2700 
atgaaacctg ctacttaaaa aaaatacaca tcacacccat ttaaaagtga tcttgagaac 2760 
cttttcaaac c 0-7-71 



if** 



193 

1-0 



<210> 18 
<211> 932 
<212> PRT 

<213> Homo sapiens 



%i <400> 18 

m Met Lys Gin Leu Pro Ala Ala Thr Val Arg Leu Leu Ser Ser Ser Gin 

1 5 10 15 



He He Thr Ser Val Val Ser Val Val Lys Glu Leu He Glu Asn Ser 
20 25 30 

Leu Asp Ala Gly Ala Thr Ser Val Asp Val Lys Leu Glu Asn Tyr Gly 
35 40 45 

Phe Asp Lys He Glu Val Arg Asp Asn Gly Glu Gly He Lys Ala Val 
50 55 60 

Asp Ala Pro Val Met Ala Met Lys Tyr Tyr Thr Ser Lys He Asn Ser 
65 70 75 80 

His Glu Asp Leu Glu Asn Leu Thr Thr Tyr Gly Phe Arg Gly Glu Ala 
85 90 95 

Leu Gly Ser He Cys Cys He Ala Glu Val Leu He Thr Thr Arg Thr 
100 105 no 

Ala Ala Asp Asn Phe Ser Thr Gin Tyr Val Leu Asp Gly Ser Gly His 
H5 120 125 

He Leu Ser Gin Lys Pro Ser His Leu Gly Gin Gly Thr Thr Val Thr 
130 135 140 



Ala Leu Arg Leu Phe Lys Asn Leu Pro Val Arg Lys Gin Phe Ty 



r Ser 



14 



145 



150 



155 



160 



Thr Ala Lys Lys 



Met Ser Phe Gly 
180 

Asn Lys Ala Val 
195 

Ala Leu Met Ser 
210 

Phe Gin Tyr His 
225 

Pro Lys Cys Asp 



Arg Ser Phe lie 
260 

Leu Lys Leu lie 
275 

Thr Arg Leu Tyr 
290 

Asp Val Asp Val 
305 

Asn Lys Glu Ser 



Tyr Gly Pro Leu 
340 

Val Ser Ala Ala 
355 

Leu Phe Asn Lys 
370 

Thr Ser Val lie 
385 

Lys Asn Thr Asp 



Cys Lys Asp Glu 
165 

lie Leu Lys Pro 



lie Trp Gin Lys 
200 

Val Leu Gly Thr 
215 

Ser Glu Glu Ser 
230 

Ala Asp His Ser 
245 

Phe lie Asn Ser 



Arg His His Tyr 
280 

Pro Val Phe Phe 
295 

Asn Leu Thr Pro 
310 

Val Leu lie Ala 
325 

Pro Ser Thr Asn 



Asp lie Val Leu 
360 

Val Glu Ser Ser 
375 

Pro Phe Gin Asn 
390 

Asp Cys Leu Asn 



lie Lys Lys lie 
170 

Asp Leu Arg lie 
185 

Ser Arg Val Ser 



Ala Val Met Asn 
220 

Gin lie Tyr Leu 

235 

Phe Thr Ser Leu 
250 

Arg Pro Val His 
265 

Asn Leu Lys Cys 



Leu Lys lie Asp 
300 

Asp Lys Ser Gin 
315 

Leu Glu Asn Leu 
330 

Ser Tyr Glu Asn 
345 

Ser Lys Thr Ala 



Gly Lys Asn Tyr 
380 

Asp Met His Asn 
395 

His Gin He Ser 



Gin Asp Leu Leu 
175 

Val Phe Val His 
190 

Asp His Lys Met 
205 

Asn Met Glu Ser 



Ser Gly Phe Leu 
240 

Ser Thr Pro Glu 
255 

Gin Lys Asp lie 
270 

Leu Lys Glu Ser 
285 

Val Pro Thr Ala 



Val Leu Leu Gin 
320 

Met Thr Thr Cys 
335 

Asn Lys Thr Asp 
350 

Glu Thr Asp Val 
365 

Ser Asn Val Asp 



Asp Glu Ser Gly 
400 

He Gly Asp Phe 





m 



m 

in 



8. - 



405 



410 



415 



Gly Tyr Gly His Cys Ser S 



420 



er Glu lie Ser Asn II 
425 



e Asp Lys Asn Thr 
430 



L*. - „. Phe G1 „ flsp v ^ Sm ^ G ^ ^ 

4U 445 
«.r «n Glu Iyc s „ Tht cys phe ne ^ t ^ ^ 

460 

Thr Gin Ser Glu Asn Gly Asn Lys Asn m „ ti n 

465 47 q ^ ASP Hls Ile Asp Glu Ser Gly Glu 



475 



480 



- „. G lu Glu „. My Leu „ u flsn Sm fliu ^ 

490 495 
«. T r P s« ^ Gly flsn „. leu ^ y 



505 



510 



Pr. VU ly , „. leu VaI Glu Lys ^ ^ ^ v ^ 

525 



520 



Ser Asn Asn Asn Tyr Pro He Pro Glu 



530 



535 



Gin Met Asn Leu Asn Glu Asp 
540 



Ser Cys Asn Lys Lys Ser Asn Val 



545 



550 



He Asp Asn Lys Ser Gly Lys Val 



555 



560 



»r flla Iyr asp Leu s „ ssn flrg ^ ^ ^ ^ ^ ^ 



570 



575 



«. - ». Ph « val G1 „ flsp ^ ^ ^ u ^ 

b 8 5 



590 



Asn Pro Lys Thr Ser Leu Glu Asd Ala Th,- t „, 

5 95 yf? 19 Thr LSU Gln Ile Glu Glu Leu 

600 605 

Trp Ly. l6u Sec Glu Glu Lys ^ ^ ^ ^ ^ 

01:3 620 
jx flsp Lsu Glu Tyr ^ ^ r ^ ^ ^ ^ ^ 

635 640 
«■ «„ S« Gln „«, fcr leu Lys ftsp Giy ^ ^ ^ ^ ^ 

650 655 



Leu 
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a 



Q 



660 



665 



670 



Ser Asn Gin Pro Lys Leu Asp Glu Leu Leu 



675 



Gin Ser Gin He Glu Lys 
680 685 

Arg Arg Ser Gin Asn He Lys Met Val Gin He Pro Phe Ser Met Lys 



695 



700 



Asn Leu Lys He Asn Phe Lys Lys Gin Asn Lys Val Asp Leu Glu Glu 
705 710 715 72Q 



Lys Asp Glu Pro Cys Leu lie His Asn Leu Arg Phe Pro 



725 



730 



Asp Ala Trp 
735 



Leu Met Thr Ser Lys Thr Glu Val Met Leu Leu Asn Pro Tyr Arg Val 
740 745 



750 



Glu Glu Ala Leu Leu Phe Lys Arg Leu Leu Glu Asn His Lys 



755 



760 



Leu Pro 



765 



Ala Glu Pro Leu Glu Lys Pro He Met Leu Thr Glu Ser Leu Phe Asn 
770 775 ' ' 



780 



Gly Ser His Tyr Leu Asp Val Leu Tyr 



785 



Lys Met Thr Ala Asp Asp Gin 
790 7Qc 

795 800 



Arg Tyr Ser Gly Ser Thr Tyr Leu Ser Asp Pro Arg Leu Thr Ala Asn 



805 



810 



815 



Gly Phe Lys He Lys Leu He Pro Gly Val Ser He Thr Glu Asn Tyr 
820 8 25 



830 



Leu Glu lie Glu Gly Met Ala Asn Cys Leu Pro Phe Tyr Gly Val Ala 



835 



840 



845 



Asp Leu Lys Glu He Leu Asn Ala He Leu Asn Arg Asn Ala Lys Glu 



855 



860 



Val Tyr Glu Cys Arg Pro Arg Lys Val He Ser Tyr Leu Glu Gly Glu 



870 



875 



880 



Ala Val Arg Leu Ser Arg Gin Leu Pro Met Tyr Leu Ser Lys Glu Asp 

o o c: _ _ _ " 



885 



890 



8 95 



He Gin Asp He He Tyr Arg Met Lys His Gin Phe Gly Asn Glu He 

900 905 910 

Lys Glu Cys Val His Gly Arg Pro Phe Phe His His Leu Thr Tyr Leu 

17 




915 920 



925 



Pro Glu Thr Thr 
930 



<210> 19 

<211> 3063 

<212> DNA 

<213> Homo sapiens 



<400> 19 



ggcacgagtg gctgcttgcg gctagtggat ggtaattgcc tgcctcgcgc tagcagcaag 60 
ctgctctgtt aaaagcgaaa atgaaacaat tgcctgcggc aacagttcga ctcctttcaa 120 
gttctcagat catcacttcg gtggtcagtg ttgtaaaaga gcttattgaa aactccttgg 180 
atgctggtgc cacaagcgta gatgttaaac tggagaacta tggatttgat aaaattgagg 240 
tgcgagataa cggggagggt atcaaggctg ttgatgcacc tgtaatggca atgaagtact 300 
acacctcaaa aataaatagt catgaagatc ttgaaaattt gacaacttac ggttttcgtg 360 
gagaagcctt ggggtcaatt tgttgtatag ctgaggtttt aattacaaca agaacggctg 420 
ctgataattt tagcacccag tatgttttag atggcagtgg ccacatactt tctcagaaac 4 80 
cttcacatct tggtcaaggt acaactgtaa ctgctttaag attatttaag aatctacctg 540 
taagaaagca gttttactca actgcaaaaa aatgtaaaga tgaaataaaa aagatccaag 600 
atctcctoat gagctttggt atccttaaao ctgacttaag gattgtcttt gtacataaca 660 
aggcagttat ttggcagaaa agcagagtat cagatcacaa gatggctctc atgtcagttc 720 
tggggactgc tgttatgaac aatatggaat cctttcagta ccactctgaa gaatctcaga 780 
tttatctcag tggatttctt ccaaagtgtg atgcagacca ctctttcact agtctttcaa 840 
caccagaaag aagtttcatc ttcataaaca gtcgaccagt acatcaaaaa gatatcttaa 900 
agttaatccg acatcattac aatctgaaat. gcctaaagga atctactogt ttgtatcctg 960 
ttttctttct gaaaatcgat gttcctacag ctgatgttga tgtaaattta acaccagata 1020 
aaagccaagt attattacaa aataaggaat ctgttttaat tgctcttgaa aatctgatga 1080 
cgacttgtta tggaccatta cctagtacaa attcttatga aaataataaa acagatgttt 1140 
ccgcagctga catcgttctt agtaaaacag cagaaacaga tgtgcttttt aataaagtgg 1200 
aatcatctgg aaagaattat tcaaatgttg atacttcagt cattccattc caaaatgata 1260 
tgcataatga tgaatctgga aaaaacactg atgattgttt aaatcaccag ataagtattg 1320 
gtgactttgg ttatggtcat tgtagtagtg aaatttctaa cattgataaa aacactaaga 1380 
atgcatttca ggacatttca atgagtaatg tatcatggga gaactctcag acggaatata 14 4 0 
gtaaaacttg ttttataagt tccgttaagc acacccagtc agaaaatggc aataaagacc 1500 
atatagatga gagtggggaa aatgaggaag aagcaggtct tgaaaactct tcggaaattt 1560 
ctgcagatga gtggagcagg ggaaatatac ttaaaaattc agtgggagag aatattgaac 1620 
ctgtgaaaat tttagtgcct gaaaaaagtt taccatgtaa agtaagtaat aataattatc 1680 
caatccctga acaaatgaat cttaatgaag attcatgtaa caaaaaatca aatgtaatag 174 0 
ataataaatc tggaaaagtt acagcttatg atttacttag caatcgagta atcaagaaac 1800 
ccatgtcagc aagtgctctt tttgttcaag atcatcgtcc tcagtttctc atagaaaatc 1860 
ctaagactag tttagaggat gcaacactac aaattgaaga actgtggaag acattgagtg 1920 
aagaggaaaa actgaaatat gaagagaagg ctactaaaga cttggaacga tacaatagtc 1980 
aaatgaagag agccattgaa caggagtcac aaatgtcact aaaagatggc agaaaaaaga 204 0 
taaaacccac cagcgcatgg aatttggccc agaagcacaa gttaaaaacc tcattatcta 2100 
atcaaccaaa acttgatgaa ctccttcagt cccaaattga aaaaagaagg agtcaaaata 2160 



18 



# 




aca^aottal "! 9atCCCC ttttctat ^ -aacttaaa aataaatttt aagaaacaaa 2220 
acaaagttga cttagaagag aaggatgaac cttgcttgat ccacaatctc aggtttcctg 2280 
atgcatggct aatgacatcc aaaacagagg taatgttatt aaatccatat aglgtagaag 340 

TvTclltlll TttT aa9a atCat — -ctgcagag ccactggaaa' 240 

agccaattat gttaacagag agtcttttta atggatctca ttatttagac gttttatata 2460 
aaatgacagc agatgaccaa agatacagtg gatcaactta cctgtctgat cctcgtctta 2520 
cagcgaatgg tttcaagata aaattgatac caggagtttc aattactgaa aattacttgg 2580 
ttTtlTtTt a a ! t t9gCtaat tgtctcccat tctatggagt agcagattta aaagaaattc 2640 
a t 9 attaaac *^ aatgcaaagg aagtttatga atgtagacct cgcaaagtga 2700 

taagttattt agagggagaa gcagtgcgtc tatccagaca attacccatg tacttatcaa 2760 
ZllTtT ! C \ agaCatt atct — gaa tgaagcacca gtttggaaat" gaaattaaaj 2 
t!altata^ ! 9gtCgCCCa """etc atttaaccta tcttccagaa actacatgat 2880 
tctaalTr taagaagatt -9tt.ccatt gaaattggtt ctgtcataaa acagcatgag 2940 

ctgactt" 3 tgaggat u 3000 

ctgacttgtt tttatattga aaaaagttcc acgtattgta gaaaacgtaa ataaactaat 3060 

3063 



<210> 20 
<211> 934 
<212> PRT 

<213> Homo sapiens 



<400> 20 
Met Ala Val Gin 
1 

Val Gly Phe Val 
20 

Thr Val Arg Leu 
35 

Asp Ala Leu Leu 
50 

Lys Tyr Met Gly 
65 

Ser Lys Met Asn 



Gin Tyr Arg Val 
100 

Lys Glu Asn Asp 
115 



Pro Lys Glu Thr 
5 

Arg Phe Phe Gin 



Phe Asp Arg Gly 
40 

Ala Ala Arg Glu 
55 

Pro Ala Gly Ala 
70 

Phe Glu Ser Phe 
85 

Glu Val Tyr Lys 



Trp Tyr Leu Ala 
120 



Leu Gin Leu Glu 
10 

Gly Met Pro Glu 
25 

Asp Phe Tyr Thr 



Val Phe Lys Thr 
60 

Lys Asn Leu Gin 
75 

Val Lys Asp Leu 
90 

Asn Arg Ala Gly 
105 

Tyr Lys Ala Ser 



Ser Ala Ala Glu 
15 

Lys Pro Thr Thr 
30 

Ala His Gly Glu 
45 

Gin Gly Val lie 



Ser Val Val Leu 
80 

Leu Leu Val Arg 
95 

Asn Lys Ala Ser 
110 

Pro Gly Asn Leu 
125 
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Ser Gin Phe Glu Asp He Leu Phe Gly Asn Asn Asp Met Ser Ala Ser 
130 135 140 

He Gly Val Val Gly Val Lys Met Ser Ala Val Asp Gly Gin Arg Gin 
145 150 155 160 

Val Gly Val Gly Tyr Val Asp Ser He Gin Arg Lys Leu Gly Leu Cys 
165 170 175 

Glu Phe Pro Asp Asn Asp Gin Phe Ser Asn Leu Glu Ala Leu Leu He 
180 185 190 



Gin He Gly Pro Lys Glu Cys Val Leu Pro Gly Gly Glu Thr Ala Gly 



195 



200 



205 



Asp Met Gly Lys Leu Arg Gin He He Gin Arg Gly Gly He Leu He 
210 215 220 

Thr Glu Arg Lys Lys Ala Asp Phe Ser Thr Lys Asp He Tyr Gin Asp 

225 230 235 240 



Leu Asn Arg Leu Leu Lys Gly Lys Lys Gly Glu Gin Met Asn Ser Ala 
2 *5 250 255 



Val Leu Pro Glu Met Glu Asn Gin Val Ala Val Ser Ser Leu Ser Ala 
260 265 270 

Val He Lys Phe Leu Glu Leu Leu Ser Asp Asp Ser Asn Phe Gly Gin 
275 280 285 

Phe Glu Leu Thr Thr Phe Asp Phe Ser Gin Tyr Met Lys Leu Asp He 
290 . 295 300 

Ala Ala Val Arg Ala Leu Asn Leu Phe Gin Gly Ser Val Glu Asp Thr 
305 310 315 320 

Thr Gly Ser Gin Ser Leu Ala Ala Leu Leu Asn Lys Cys Lys Thr Pro 
325 330 335 

Gin Gly Gin Arg Leu Val Asn Gin Trp He Lys Gin Pro Leu Met Asp 
340 345 350 

Lys Asn Arg He Glu Glu Arg Leu Asn Leu Val Glu Ala Phe Val Glu 
355 360 365 



Asp Ala Glu Leu Arg Gin Thr Leu Gin Glu Asp Leu Leu Arg Arg Phe 
370 375 380 
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in 



Pro Asp Leu Asn Arg Leu Ala Lys Lys Phe Gin Arg Gin Ala Ala Asn 
385 390 395 400 

Leu Gin Asp Cys Tyr Arg Leu Tyr Gin Gly lie Asn Gin Leu 
405 410 



Pro Asn 
415 



Val He Gin Ala Leu Glu Lys His Glu 
420 



Gly Lys His Gin Lys Leu Leu 
025 4 3o 



Leu Ala Val Phe Val Thr Pro Leu Thr Asp Leu Arg Ser Asp Phe Ser 
435 44 0 445 

Lys Phe Gin Glu Met lie Glu Thr Thr Leu Asp Met Asp Gin Val Glu 



450 



455 



460 



Asn His Glu Phe Leu Val Lys Pro Ser Phe Asp Pro Asn Leu Ser Glu 

4 65 47f) A T r- 

4/U 475 480 

Leu Arg Glu He Met Asn Asp Leu Glu Lys Lys Met Gin S 
485 4 90 



er Thr Leu 
495 



He Ser Ala Ala Arg Asp Leu Gly Leu Asp Pro Gly Lys Gin He Lys 

500 505 51Q 

Leu Asp Ser Ser Ala Gin Phe Gly Tyr Tyr Phe Arg Val Thr Cys Lys 
515 520 525 

Glu Glu Lys Val Leu Arg Asn Asn Lys Asn Phe Ser Thr Val Asp He 
530 535 54Q 

Gin Lys Asn Gly Val Lys Phe Thr Asn Ser Lys Leu Thr Ser Leu Asn 



545 



550 



555 



560 



Glu Glu Tyr Thr Lys Asn Lys Thr Glu Tyr Glu Glu Ala Gin Asp Ala 
565 570 



575 



He Val Lys Glu He Val Asn 



He Ser Ser Gly Tyr Val Glu Pro Met 
580 5 8 5 



590 



Gin Thr Leu Asn Asp Val Leu Ala Gin Leu Asp Ala Val Val 



595 



Ser Phe 



600 



605 



Ala His Val Ser Asn Gly Ala Pro 
610 



Val Pro Tyr Val Arg Pro Ala He 
615 620 



Leu Glu Lys Gly Gin Gly Arg He He Leu Lys Ala Ser Arg His Ala 
625 630 635 640 
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a 
ct 
si 

iffs 

Ess? 
Ill 

CO 



jo 



e Ala Phe lie Pro Asn Asp Val Tvr 
645 6 5o 



655 



Cys Val Glu Val Gin Asp Glu II 
645 

Phe Glu Lys Asp Lys Gin Met Phe His He He Thr Gly Pro Asn Met 
660 665 670 

Gly Gly Lys Ser Thr Tyr He Arg Gin Thr Gly Val He Val Leu Met 
675 680 685 

Ala Gin lie Gly Cys Phe Val Pro Cys Glu Ser Ala Glu Val Ser He 



695 



700 



Val Asp Cys lie Leu Ala Arg Val Gly Ala Gly Asp Ser Gin Leu Lys 
705 710 715 ? 20 

Gly Val Ser Thr Phe Met Ala Glu Met Leu Glu Thr Ala Ser He Leu 



725 



730 



735 



Arg Ser Ala Thr Lys Asp Ser Leu He He He Asp Glu Leu Gly Arg 
740 745 750 

Gly Thr Ser Thr Tyr Asp Gly Phe Gly Leu Ala Trp Ala He Ser Glu 
755 760 765 

Tyr lie Ala Thr Lys He Gly Ala Phe Cys Met Phe Ala Thr His Phe 
770 775 780 

His Glu Leu Thr Ala Leu Ala Asn Gin He Pro Thr Val Asn Asn Leu 
785 790 795 800 

His Val Thr Ala Leu Thr Thr Glu Glu Thr Leu Thr Met Leu Tyr Gin 
805 810 815 

Val Lys Lys Gly Val Cys Asp Gin Ser Phe Gly He His Val Ala Glu 
820 825 830 

Leu Ala Asn Phe Pro Lys His Val He Glu Cys Ala Lys Gin Lys Ala 
835 840 845 

Leu Glu Leu Glu Glu Phe Gin Tyr He Gly Glu Ser Gin Gly Tyr Asp 
850 855 860 

He Met Glu Pro Ala Ala Lys Lys Cys Tyr Leu Glu Arg Glu Gin Gly 



870 



Glu Lys He He Gin Glu Phe Leu 



875 



880 



Ser Lys Val Lys Gin Met Pro Phe 
885 890 895 
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Thr Glu Met Ser Glu Glu Asn He 
900 

Ala Glu Val He Ala Lys Asn Asn 
915 920 

Arg He Lys Val Thr Thr 
930 




Thr He Lys Leu Lys Gin Leu Lys 
905 910 

Ser Phe Val Asn Glu He He Ser 
925 



SI 

m 

3 
III 
IB 

in 



in 
P 



<210> 21 
<211> 3145 
<212> DNA 
<213> Homo sapiens 

<400> 21 

ggcgggaaac agcttagtgg gtgtggggtc gcgcattttc ttcaaccagg aggtgaggag 60 
gtttcgacat ggcggtgcag ccgaaggaga cgctgcagtt ggagagcgcg gccgaggtcg 120 
gcttcgtgcg cttctttcag ggcatgccgg agaagccgac caccacagtg cgccttttcg 180 
accggggcga cttctatacg gcgcacggcg aggacgcgct gctggccgcc cgggaggtgt 24 0 
p tcaagaccca gggggtgatc aagtacatgg ggccggcagg agcaaagaat ctgcagagtg 300 

p ttgtgcttag taaaatgaat tttgaatctt ttgtaaaaga tcttcttctg gttcgtcagt 360 

atagagttga agtttataag aatagagctg gaaataaggc atccaaggag aatgattggt 420 
atttggcata taaggcttct cctggcaatc tctctcagtt tgaagacatt ctctttggta 480 
acaatgatat gtcagcttcc attggtgttg tgggtgttaa aatgtccgca gttgatggcc 54 0 
agagacaggt tggagttggg tatgtggatt ccatacagag gaaactagga ctgtgtgaat 600 
tccctgataa tgatcagttc tccaatcttg aggctctcct catccagatt ggaccaaagg 660 
aatgtgtttt acccggagga gagactgctg gagacatggg gaaactgaga cagataattc 720 
aaagaggagg aattctgatc acagaaagaa aaaaagctga cttttccaca aaagacattt 780 
atcaggacct caaccggttg ttgaaaggca aaaagggaga gcagatgaat agtgctgtat 840 
tgccagaaat ggagaatcag gttgcagttt catcactgtc tgcggtaatc aagtttttag 900 
aactcttatc agatgattcc aactttggac agtttgaact gactactttt gacttcagcc 960 
agtatatgaa attggatatt gcagcagtca gagcccttaa cctttttcag ggttctgttg 1020 
aagataccac tggctctcag tctctggctg ccttgctgaa taagtgtaaa acccctcaag 1080 
gacaaagact tgttaaccag tggattaagc agcctctcat ggataagaac agaatagagg 1140 
agagattgaa tttagtggaa gcttttgtag aagatgcaga attgaggcag actttacaag 1200 
aagatttact tcgtcgattc ccagatctta accgacttgc caagaagttt caaagacaag 1260 
cagcaaactt acaagattgt taccgactct atcagggtat aaatcaacta cctaatgtta 1320 
tacaggctct ggaaaaacat gaaggaaaac accagaaatt attgttggca gtttttgtga 1380 
ctcctcttac tgatcttcgt tctgacttct ccaagtttca ggaaatgata gaaacaactt 1440 
tagatatgga tcaggtggaa aaccatgaat tccttgtaaa accttcattt gatcctaatc 1500 
tcagtgaatt aagagaaata atgaatgact tggaaaagaa gatgcagtca acattaataa 1560 
gtgcagccag agatcttggc ttggaccctg gcaaacagat taaactggat tccagtgcac 1620 
agtttggata ttactttcgt gtaacctgta aggaagaaaa agtccttcgt aacaataaaa 1680 
actttagtac tgtagatatc cagaagaatg gtgttaaatt taccaacagc aaattgactt 1740 
ctttaaatga agagtatacc aaaaataaaa cagaatatga agaagcccag gatgccattg 1800 
ttaaagaaat tgtcaatatt tcttcaggct atgtagaacc aatgcagaca ctcaatgatg 1860 
tgttagctca gctagatgct gttgtcagct ttgctcacgt gtcaaatgga gcacctgttc 1920 
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catatgtacg accagccatt ttggagaaag 
ggcatgcttg tgttgaagtt caagatgaaa 
aaaaagataa acagatgttc cacatcatta 
atattcgaca aactggggtg atagtactca 
agtcagcaga agtgtccatt gtggactgca 
aattgaaagg agtctccacg ttcatggctg 
ctgcaaccaa agattcatta ataatcatag 
atggatttgg gttagcatgg gctatatcag 
gcatgtttgc aacccatttt catgaactta 
ataatctaca tgtcacagca ctcaccactg 
agaaaggtgt ctgtgatcaa agttttggga 
agcatgtaat agagtgtgct aaacagaaag 
gagaatcgca aggatatgat atcatggaac 
agcaaggtga aaaaattatt caggagttcc 
aaatgtcaga agaaaacatc acaataaagt 
agaataatag ctttgtaaat gaaatcattt 
cagtaatgga atgaaggtaa tattgataag 
atattaaccc tttttccata gtgttaactg 
atatttagta atattttact ttgaggacat 
gctgtaactg aggactgttt gcaattgaca 
ataaataaaa tcatgtagtt tgtgg 



gacaaggaag aattatatta aaagcatcca 1980 
ttgcatttat tcctaatgac gtatactttg 2040 
ctggccccaa tatgggaggt aaatcaacat 2100 
tggcccaaat tgggtgtttt gtgccatgtg 2160 
tcttagcccg agtaggggct ggtgacagtc 2220 
aaatgttgga aactgcttct atcctcaggt 2280 
atgaattggg aagaggaact tctacctacg 2340 
aatacattgc aacaaagatt ggtgcttttt 2400 
ctgccttggc caatcagata ccaactgtta 2460 
aagagacctt aactatgctt tatcaggtga 2520 
ttcatgttgc agagcttgct aatttcccta 2580 
ccctggaact tgaggagttt cagtatattg 2640 
cagcagcaaa gaagtgctat ctggaaagag 2700 
tgtccaaggt gaaacaaatg ccctttactg 2760 
taaaacagct aaaagctgaa gtaatagcaa 2820 
cacgaataaa agttactacg tgaaaaatcc 2880 
ctattgtctg taatagtttt atattgtttt 2940 
tcagtgccca tgggctatca acttaataag 3000 
tttcaaagat ttttattttg aaaaatgaga 3060 
taggcaataa taagtgatgt gctgaatttt 3120 

3145 



<210> 22 

<211> 756 

<212> PRT 

<213> Homo sapi 

<400> 22 
Met Ser Phe Val 
1 

Asn Arg lie Ala 
20 

Lys Glu Met lie 
35 

Val He Val Lys 
50 

Gly Thr Gly He 
65 

Thr Thr Ser Lys 



ns 



Ala Gly Val He 
5 

Ala Gly Glu Val 



Glu Asn Cys Leu 
40 

Glu Gly Gly Leu 
55 

Arg Lys Glu Asp 
70 

Leu Gin Ser Phe 
85 



Arg Arg Leu Asp 
10 

He Gin Arg Pro 
25 

Asp Ala Lys Ser 



Lys Leu He Gin 
60 

Leu Asp He Val 
75 

Glu Asp Leu Ala 
90 



Glu Thr Val Val 
15 

Ala Asn Ala He 
30 

Thr Ser He Gin 
45 

He Gin Asp Asn 



Cys Glu Arg Phe 
80 

Ser He Ser Thr 
95 



Tyr Gly Phe Arg Gly Glu Ala Leu Ala Ser He Ser His Val Ala His 



100 



105 



110 



Val Thr He Thr 
115 

Ser Tyr Ser Asp 
130 

Asn Gin Gly Thr 
145 

Thr Arg Arg Lys 



Leu Glu Val Val 
180 

Ser Val Lys Lys 
195 

Asn Ala Ser Thr 
210 



Thr Lys Thr Ala 
120 

Gly Lys Leu Lys 
135 

Gin He Thr Val 
150 

Ala Leu Lys Asn 
165 

Gly Arg Tyr Ser 



Gin Gly Glu Thr 
200 

Val Asp Asn He 
215 



Asp Gly Lys Cys 



Ala Pro Pro Lys 
140 

Glu Asp Leu Phe 
155 

Pro Ser Glu Glu 
170 

Val His Asn Ala 
185 

Val Ala Asp Val 



Arg Ser He Phe 
220 



Ala Tyr Arg Ala 
125 

Pro Cys Ala Gly 



Tyr Asn He Ala 
160 

Tyr Gly Lys He 
175 

Gly He Ser Phe 
190 

Arg Thr Leu Pro 
205 

Gly Asn Ala Val 



Ser Arg Glu Leu He Glu He Gly Cys Glu Asp Lys Thr Leu Ala Phe 
225 230 235 240 

Lys Met Asn Gly Tyr He Ser Asn Ala Asn Tyr Ser Val Lys Lys Cys 
245 250 255 

He Phe Leu Leu Phe He Asn His Arg Leu Val Glu Ser Thr Ser Leu 
260 265 270 



Arg Lys Ala He Glu Thr Val Tyr Ala Ala Tyr Leu Pro Lys Asn Thr 
275 280 285 

His Pro Phe Leu Tyr Leu Ser Leu Glu He Ser Pro Gin Asn Val Asp 
290 295 300 



Val Asn Val His Pro Thr Lys His Glu Val His Phe Leu His Glu Glu 
305 310 315 320 

Ser He Leu Glu Arg Val Gin Gin His He Glu Ser Lys Leu Leu Gly 
325 330 335 

Ser Asn Ser Ser Arg Met Tyr Phe Thr Gin Thr Leu Leu Pro Gly Leu 
340 345 350 



Ala Gly Pro Ser Gly Glu Met Val Lys Ser Thr Thr Ser Leu Thr Ser 




355 



360 



365 



Ser Ser Thr Ser Gly Ser S 
370 



er Asp Lys Val Tyr Ala His Gin Met Val 
375 380 



Arg Thr Asp Ser Arg Glu Gin Lys Leu Asp Ala Phe Leu Gin 



385 



390 



395 



Pro Leu 
400 



Ser Lys Pro Leu Ser Ser Gin Pro Gin Ala lie Val Thr Glu Asp Lys 



405 



410 



Thr Asp He Ser Ser Gly Arg Ala Arg Gin Gin Asp Glu Glu 



420 



415 



Met Leu 



42 $ 430 
Glu Leu Pro Ala Pro Ala Glu Val Ala Ala Lys Asn Gin Ser Leu Glu 



435 



440 



445 



Gly Asp Thr Thr Lys Gly Thr Ser Glu Met Ser Glu Lys Arg Gly 



455 



Pro 



460 



Thr Ser Ser Asn Pro Arg Lys Arg His Arg Glu Asp Ser Asp 

4 DO " - ~ 



470 



475 



Val Glu 
480 



Met Val Glu Asp Asp Ser Arg Lys Glu Met Thr Ala Ala Cys Thr Pro 



485 



490 



495 



Arg Arg Arg He He Asn Leu Thr Ser Val Leu Ser Leu Gin Glu Glu 
500 505 



He Asn Glu Gin Gly His Glu Val Leu Arg Glu 



515 



520 



510 



Met Leu His Asn His 
525 



Ser Phe Val Gly C ys Val Asn Pro Gin Trp Ala Leu Ala Gin His Gin 



535 



540 



Thr Lys Leu Tyr Leu Leu Asn Thr Thr Lys Leu Ser Glu Glu Leu Phe 

550 "5 560 

Tyr Gin He Leu lie Tyr Asp Phe Ala Asn Phe Gly Val Leu Arg Leu 



565 



570 



575 



Ser Glu Pro Ala Pro Leu Phe Asp Leu 



580 



585 



Ala Met Leu Ala Leu Asp Ser 



590 



Pro Glu Ser Gly Trp Thr Glu Glu Asp Gly Pro Lys Glu Gly Leu Al, 



595 



600 



605 



Glu Tyr He Val Glu Phe Leu Lys Lys Lys Ala Glu Met Leu Ala Asp 
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610 615 620 

Tyr Phe Ser Leu Glu He Asp Glu Glu Gly Asn Leu He Gly Leu Pro 
625 630 635 640 

Leu Leu He Asp Asn Tyr Val Pro Pro Leu Glu Gly Leu Pro He Phe 
645 650 655 

He Leu Arg Leu Ala Thr Glu Val Asn Trp Asp Glu Glu Lys Glu Cys 
660 665 670 

Phe Glu Ser Leu Ser Lys Glu Cys Ala Met Phe Tyr Ser lie Arg Lys 
675 680 685 

Gin Tyr He Ser Glu Glu Ser Thr Leu Ser Gly Gin Gin Ser Glu Val 
690 695 700 

/rs Pro G1 V Ser Iie Pro Asn Ser Trp Lys Trp Thr Val Glu His He Val 

S 7 05 710 715 720 



101 T y r L ys Ala Leu Arg Ser His He Leu Pro Pro Lys His Phe Thr Glu 

O 725 730 735 



in 



in 

:3 



Asp Gly Asn He Leu Gin Leu Ala Asn Leu Pro Asp Leu Tyr Lys Val 
740 745 750 

Phe Glu Arg Cys 
755 



<210> 23 
<211> 2484 
<212> DNA 

<213> Homo sapiens 
<400> 23 

cttggctctt ctggcgccaa aatgtcgttc gtggcagggg ttattcggcg gctggacgag 60 
acagtggtga accgcatcgc ggcgggggaa gttatccagc ggccagctaa tgctatcaaa 120 
gagatgattg agaactgttt agatgcaaaa tccacaagta ttcaagtgat tgttaaagag 180 
ggaggcctga agttgattca gatccaagac aatggcaccg ggatcaggaa agaagatctg 240 
gatattgtat gtgaaaggtt cactactagt aaactgcagt cctttgagga tttagccagt 300 
atttctacct atggctttcg aggtgaggct ttggccagca taagccatgt ggctcatgtt 360 
actattacaa cgaaaacagc tgatggaaag tgtgcataca gagcaagtta ctcagatgga 420 
aaactgaaag cccctcctaa accatgtgct ggcaatcaag ggacccagat cacggtggag 480 
gacctttttt acaacatagc cacgaggaga aaagctttaa aaaatccaag tgaagaatat 540 
gggaaaattt tggaagttgt tggcaggtat tcagtacaca atgcaggcat tagtttctca 600 
gttaaaaaac aaggagagac agtagctgat gttaggacac tacccaatgc ctcaaccgtg 660 
gacaatattc gctccatctt tggaaatgct gttagtcgag aactgataga aattggatgt 720 
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gaggataaaa ccctagcctt caaaatgaat ggttacatat ccaatgcaaa ctactcagtg 780 
aagaagtgca tcttcttact cttcatcaac catcgtctgg tagaatcaac ttccttgaga 840 
aaagccatag aaacagtgta tgcagcctat ttgcccaaaa acacacaccc attcctgtac 900 
ctcagtttag aaatcagtcc ccagaatgtg gatgttaatg tgcaccccac aaagcatgaa 960 
gttcacttcc tgcacgagga gagcatcctg gagcgggtgc agcagcacat cgagagcaag 1020 
ctcctgggct ccaattcctc caggatgtac ttcacccaga ctttgctacc aggacttgct 1080 
ggcccctctg gggagatggt taaatccaca acaagtctga cctcgtcttc tacttctgga 1140 
agtagtgata aggtctatgc ccaccagatg gttcgtacag attcccggga acagaagctt 1200 
gatgcatttc tgcagcctct gagcaaaccc ctgtccagtc agccccaggc cattgtcaca 1260 
gaggataaga cagatatttc tagtggcagg gctaggcagc aagatgagga gatgcttgaa 1320 
ctcccagccc ctgctgaagt ggctgccaaa aatcagagct tggaggggga tacaacaaag 1380 
gggacttcag aaatgtcaga gaagagagga cctacttcca gcaaccccag aaagagacat 1440 
cgggaagatt ctgatgtgga aatggtggaa gatgattccc gaaaggaaat gactgcagct 1500 
tgtacccccc ggagaaggat cattaacctc actagtgttt tgagtctcca ggaagaaatt 1560 
aatgagcagg gacatgaggt tctccgggag atgttgcata accactcctt cgtgggctgt 1620 
gtgaatcctc agtgggcctt ggcacagcat caaaccaagt tataccttct caacaccacc 1680 
aagcttagtg aagaactgtt ctaccagata ctcatttatg attttgccaa ttttggtgtt 1740 
ctcaggttat cggagccagc accgctcttt gaccttgcca tgcttgcctt agatagtcca 1800 
gagagtggct ggacagagga agatggtccc aaagaaggac ttgctgaata cattgttgag 1860 
tttctgaaga agaaggctga gatgcttgca gactatttct ctttggaaat tgatgaggaa 1920 
gggaacctga ttggattacc ccttctgatt gacaactatg tgcccccttt ggagggactg 1980 
cctatcttca ttcttcgact agccactgag gtgaattggg acgaagaaaa ggaatgtttt 2040 
gaaagcctca gtaaagaatg cgctatgttc tattccatcc ggaagcagta catatctgag 2100 
gagtcgaccc tctcaggcca gcagagtgaa gtgcctggct ccattccaaa ctcctggaag 2160 
tggactgtgg aacacattgt ctataaagcc ttgcgctcac acattctgcc tcctaaacat 2220 
ttcacagaag atggaaatat cctgcagctt gctaacctgc ctgatctata caaagtcttt 2280 
gagaggtgtt aaatatggtt atttatgcac tgtgggatgt gttcttcttt ctctgtattc 2340 
cgatacaaag tgttgtatca aagtgtgata tacaaagtgt accaacataa gtgttggtag 24 00 
cacttaagac ttatacttgc cttctgatag tattccttta tacacagtgg attgattata 24 60 
aataaataga tgtgtcttaa cata 0 . 0 . 

£ 4 o 4 



<210> 24 
<211> 133 
<212> PRT 

<213> Homo sapiens 



<400> 24 

Met Lys Gin Leu Pro Ala Ala Thr 
1 5 

lie He Thr Ser Val Val Ser Val 
20 

Leu Asp Ala -Gly Ala Thr Ser Val 

35 40 

Phe Asp Lys He Glu Val Arg Asp 



Val Arg Leu Leu Ser Ser Ser Gin 
10 15 

Val Lys Glu Leu He Glu Asn Ser 
25 30 

Asp Val Lys Leu Glu Asn Tyr Gly 
45 

Asn Gly Glu Gly He Lys Ala Val 



28 



50 

Asp Ala Pro Val 
65 

His Glu Asp Leu 



Leu Gly Ser lie 
100 

Ala Ala Asp Asn 
115 

He Leu Ser Gin 
130 



55 

Met Ala Met Lys 
70 

Glu Asn Leu Thr 
85 

Cys Cys He Ala 



Phe Ser Thr Gin 
120 

Lys 



60 

Tyr Tyr Thr Ser 
75 

Thr Tyr Gly Phe 
90 

Glu Val Leu He 
105 

Tyr Val Leu Asp 




Lys He Asn Ser 
80 

Arg Gly Glu Ala 
95 

Thr Thr Arg Thr 
110 

Gly Ser Gly His 
125 



<210> 25 

<211> 426 

<212> DNA 

<213> Homo sapiens 



<400> 25 

cgaggcggat cgggtgttgc atccatggag 
aaggccatca aacctattga tcggaagtca 
ctgagtctaa gcactgcggt aaaggagtta 
aatattgatc taaagcttaa ggactatgga 
tgtggggtag aagaagaaaa cttcgaaggc 
caagagtttg ccgacctaac tcaggttgaa 
tcactttgtg cactgagcga tgtcaccatt 
acttga 



cgagctgaga gctcgagtac agaacctgct 60 
gtccatcaga tttgctctgg gcaggtggta 120 
gtagaaaaca gtctggatgc tggtgccact 180 
gtggatctta ttgaagtttc agacaatgga 240 
ttaactctga aacatcacac atctaagatt 300 
acttttggct ttcgggggga agctctgagc 360 
tctacctgcc acgcatcggc gaaggttgga 420 

426 



<210> 26 
<211> 1360 
<212> PRT 

<213> Homo sapiens 



<400> 26 
Met Ser Arg Gin 
1 

Leu Ser Asp Ala 
20 

Arg Ala Ala Ala 
35 



Ser Thr Leu Tyr 
5 

Asn Lys Ala Ser 

Ala Pro Gly Ala 
40 



Ser Phe Phe Pro 
10 

Ala Arg Ala Ser 
25 

Ser Pro Ser Pro 



Lys Ser Pro Ala 
15 

Arg Glu Gly Gly 
30 

Gly Gly Asp Ala 
45 
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Ala Trp Ser Glu Ala Gly Pro Gly Pro Arg Pro Leu Ala Arg Ser Al« 

50 55 



60 



Ser Pro Pro Lys Ala Lys Asn Leu Asn Gly Gly Leu Arg Arg Ser Val 

65 70 -7C 

fU 75 80 



Ala Pro Ala Ala Pro Thr Ser Cys Asp Phe Ser Pro Gly Asp Leu Val 



85 90 95 



Trp Ala Lys Met Glu Gly Tyr Pro Trp Trp Pro Cys Leu Val Tyr Asn 
100 105 no 



His Pro Phe Asp Gly Thr Phe He Arg Glu Lys Gly Lys Ser Val 



115 



120 



Arg 



125 



si 



m 



Val His Val Gin Phe Phe Asp Asp Ser Pro Thr Arg Gly Trp Val Ser 
130 135 14Q 

Lys Arg Leu Leu Lys Pro Tyr Thr Gly Ser Lys Ser Lys Glu Ala Gin 
145 iso , c j- 

10V 155 160 

Lys Gly Gly His Phe Tyr Ser Ala Lys Pro Glu He Leu Arg Ala Met 
165 170 175 

Gin Arg Ala Asp Glu Ala Leu Asn Lys Asp Lys He Lys Arg Leu Glu 
180 185 190 



3*i 



Leu Ala Val Cys Asp Glu Pro Ser Glu Pro Glu Glu Glu Glu Glu Met 
195 200 205 



Glu Val Gly Thr Thr Tyr Val Thr Asp Lys Ser Glu Glu Asp Asn Glu 



210 



215 



220 



He Glu Ser Glu Glu Glu Val Gin Pro Lys Thr Gin Gly Ser Arg Arg 

225 230 iic 

235 240 



Ser Ser Arg Gin He Lys Lys Arg Arg Val II 
245 



e Ser Asp Ser Glu Ser 
250 255 



Asp He Gly Gly Ser Asp Val Glu Phe Lys Pro Asp Thr Lys Glu Glu 
260 265 



270 



Gly Ser Ser Asp Glu He Ser Ser Gly Val Gly Asp Ser Glu Ser Glu 
275 280 285 



Gly Leu Asn Ser Pro Val Lys Val Ala Arg Lys Arg Lys Arg Met Val 
290 295 300 



30 





Thr Gly Asn Gly Ser Leu Lys Arg Lys Ser Ser Arg Lys Glu Thr Pro 
305 310 315 320 



Ser Ala Thr Lys Gin Ala Thr Ser He Ser Ser Glu Thr Lys Asn Thr 
325 330 335 

Leu Arg Ala Phe Ser Ala Pro Gin Asn Ser Glu Ser Gin Ala His Val 
340 345 350 

Ser Gly Gly Gly Asp Asp Ser Ser Arg Pro Thr Val Trp Tyr His Glu 
355 360 365 

Thr Leu Glu Trp Leu Lys Glu Glu Lys Arg Arg Asp Glu His Arg Arg 
370 375 380 

Arg Pro Asp His Pro Asp Phe Asp Ala Ser Thr Leu Tyr Val Pro Glu 
385 390 395 400 

Asp Phe Leu Asn Ser Cys Thr Pro Gly Met Arg Lys Trp Trp Gin He 
405 410 415 



Lys Ser Gin Asn Phe Asp Leu Val He Cys Tyr Lys Val Gly Lys Phe 
420 425 430 



Tyr Glu Leu Tyr His Met Asp Ala Leu He Gly Val Ser Glu Leu Gly 
435 440 445 



Leu Val Phe Met Lys Gly Asn Trp Ala His Ser Gly Phe Pro Glu He 
450 455 460 



Ala Phe Gly Arg Tyr Ser Asp Ser Leu Val Gin Lys Gly Tyr Lys Val 
465 470 475 480 

Ala Arg Val Glu Gin Thr Glu Thr Pro Glu Met Met Glu Ala Arg Cys 
485 490 495 

Arg Lys Met Ala His He Ser Lys Tyr Asp Arg Val Val Arg Arg Glu 
500 505 510 

He Cys Arg He He Thr Lys Gly Thr Gin Thr Tyr Ser Val Leu Glu 
515 520 525 

Gly Asp Pro Ser Glu Asn Tyr Ser Lys Tyr Leu Leu Ser Leu Lys Glu 
530 535 540 



Lys Glu Glu Asp Ser Ser Gly His Thr Arg Ala Tyr Gly Val Cys Phe 
545 550 555 560 
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Val Asp Thr Ser Leu Gly Lys Phe Phe He Gly Gin Phe Ser Asp Asp 
565 570 575 

Arg His Cys Ser Arg Phe Arg Thr Leu Val Ala His Tyr Pro Pro Val 
580 5 8 5 59Q 

Gin Val Leu Phe Glu Lys Gly Asn Leu Ser Lys Glu Thr Lys Thr He 
595 eoo 605 

Leu Lys Ser Ser Leu Ser Cys Ser Leu Gin Glu Gly Leu He Pro Gly 
610 615 6 20 



Ser Gin Phe Trp Asp Ala Ser Lys Thr Leu Arg Thr Leu Leu Glu Glu 

640 



625 630 635 



Glu Tyr Phe Arg Glu Lys Leu Ser Asp Gly He Gly Val Met Leu Pro 
645 650 655 

Q 

jC? Gin Val Leu Lys Gly Met Thr Ser Glu Ser Asp Ser He Gly Leu Thr 

j 660 665 670 

Hp J 

m G1U LyS SSr G1U LeU Ala Leu Ser Ala Leu Gly Gly Cys Val 

m 675 680 685 



Phe Tyr Leu Lys Lys Cys Leu He Asp Gin Glu Leu Leu Ser Met Ala 
690 695 700 

Asn Phe Glu Glu Tyr He Pro Leu Asp Ser Asp Thr Val Ser Thr Thr 



705 710 715 



720 



Arg Ser Gly Ala He Phe Thr Lys Ala Tyr Gin Arg Met Val Leu Asp 
725 730 735 

Ala Val Thr Leu Asn Asn Leu Glu He Phe Leu Asn Gly Thr Asn Gly 
740 745 750 

Ser Thr Glu Gly Thr Leu Leu Glu Arg Val Asp Thr Cys His Thr Pro 
755 760 765 

Phe Gly Lys Arg Leu Leu Lys Gin Trp Leu Cys Ala Pro Leu Cys Asn 
770 775 78Q 

His Tyr Ala He Asn Asp Arg Leu Asp Ala He Glu Asp Leu Met Val 
785 790 795 

Val Pro Asp Lys He Ser Glu Val Val Glu Leu Leu Lys Lys Leu 



800 



805 sio 



Pro 
815 
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Asp Leu Glu Arg Leu Leu Ser Lys lie His Asn Val Gly Ser Pro Leu 
820 825 830 

Lys Ser Gin Asn His Pro Asp Ser Arg Ala lie Met Tyr Glu Glu Thr 
835 840 845 

Thr Tyr Ser Lys Lys Lys lie He Asp Phe Leu Ser Ala Leu Glu Gly 
850 855 860 

Phe Lys Val Met Cys Lys He He Gly He Met Glu Glu Val Ala Asp 

865 870 875 880 

Gly Phe Lys Ser Lys He Leu Lys Gin Val He Ser Leu Gin Thr Lys 
885 890 895 

Asn Pro Glu Gly Arg Phe Pro Asp Leu Thr Val Glu Leu Asn Arg Trp 
900 905 910 



l : Xf 
SI 



Asp Thr Ala Phe Asp His Glu Lys Ala Arg Lys Thr Gly Leu He Thr 
915 920 925 



m 



Pro Lys Ala Gly Phe Asp Ser Asp Tyr Asp Gin Ala Leu Ala Asp He 
930 935 940 

Arg Glu Asn Glu Gin Ser Leu Leu Glu Tyr Leu Glu Lys Gin Arg Asn 
945 950 955 960 

Arg He Gly Cys Arg Thr He Val Tyr Trp Gly He Gly Arg Asn Arg 
965 970 975 

Tyr Gin Leu Glu He Pro Glu Asn Phe Thr Thr Arg Asn Leu Pro Glu 
980 985 990 

Glu Tyr Glu Leu Lys Ser Thr Lys Lys Gly Cys Lys Arg Tyr Trp Thr 
995 1000 1005 

Lys Thr He Glu Lys Lys Leu Ala Asn Leu He Asn Ala Glu Glu Arg 
1010 1015 1020 

Arg Asp Val Ser Leu Lys Asp Cys Met Arg Arg Leu Phe Tyr Asn Phe 
!025 1030 1035 1040 

Asp Lys Asn Tyr Lys Asp Trp Gin Ser Ala Val Glu Cys lie Ala Val 
1045 1050 1055 



Leu Asp Val Leu Leu Cys Leu Ala Asn Tyr Ser Arg Gly Gly Asp Gly 
1060 1065 1070 
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m 
m 



Pro Met Cys Arg Pro Val lie Leu Leu Pro Glu Asp Thr Pro Pro Phe 
1075 1080 1085 

Leu Glu Leu Lys Gly Ser Arg His Pro Cys lie Thr Lys Thr Phe Phe 
1090 1095 1100 

Gly Asp Asp Phe lie Pro Asn Asp lie Leu lie Gly Cys Glu Glu Glu 
1105 1110 1115 1120 

Glu Gin Glu Asn Gly Lys Ala Tyr Cys Val Leu Val Thr Gly Pro Asn 
1125 1130 1135 

Met Gly Gly Lys Ser Thr Leu Met Arg Gin Ala Gly Leu Leu Ala Val 
1140 1145 1150 

Met Ala Gin Met Gly Cys Tyr Val Pro Ala Glu Val Cys Arg Leu Thr 
1155 1160 1165 

Pro lie Asp Arg Val Phe Thr Arg Leu Gly Ala Ser Asp Arg lie Met 
1170 1175 1180 

Ser Gly Glu Ser Thr Phe Phe Val Glu Leu Ser Glu Thr Ala Ser lie 
1185 1190 1195 1200 

Leu Met His Ala Thr Ala His Ser Leu Val Leu Val Asp Glu Leu Gly 
1205 1210 1215 



fin 



Arg Gly Thr Ala Thr Phe Asp Gly Thr Ala lie Ala Asn Ala Val Val 
1220 1225 1230 



Lys Glu Leu Ala Glu Thr lie Lys Cys Arg Thr Leu Phe Ser Thr His 
1235 1240 1245 

Tyr His Ser Leu Val Glu Asp Tyr Ser Gin Asn Val Ala Val Arg Leu 
1250 1255 1260 

Gly His Met Ala Cys Met Val Glu Asn Glu Cys Glu Asp Pro Ser Gin 
1265 1270 1275 1280 

Glu Thr lie Thr Phe Leu Tyr Lys Phe lie Lys Gly Ala Cys Pro Lys 
1285 1290 1295 

Ser Tyr Gly Phe Asn Ala Ala Arg Leu Ala Asn Leu Pro Glu Glu Val 
1300 1305 1310 



lie Gin Lys Gly His Arg Lys Ala Arg Glu Phe Glu Lys Met Asn Gin 
1315 1320 1325 
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Ser Leu Arg Leu Phe Arg Glu Val Cys Leu Ala Ser Glu Arg Ser Th, 
1330 1335 



1340 



Val Asp Ala Glu Ala Val His Lys Leu Leu Thr Leu He Lys Glu Leu 
1345 1350 1555 1360 



<210> 27 

<211> 4244 

<212> DNA 

<213> Homo sapiens 

<400> 27 



gccgcgcggt. agatgcggtg cttttaggag ctccgtccga cagaacggtt gggccttgcc 60 
ggctgtcggt atgtcgcgac agagcaccct gtacagcttc ttccccaagt ctccggcgct 120 
gagtgatgcc aacaaggcct cggccagggc ctcacgcgaa ggcggccgtg ccgccgctgc 180 
ccccggggcc tctccttccc caggcgggga tgcggcctgg agcgaggctg ggcctgggcc 240 
caggcccttg gcgcgctccg cgtcaccgcc caaggcgaag aacctcaacg gagggctgcg 300 
gagatcggta gcgcctgctg cccccaccag ttgtgacttc tcaccaggag atttggtttg 360 
ggccaagatg gagggttacc cctggtggcc ttgtctggtt tacaaccacc cctttgatgg 420 
aacattcatc cgcgagaaag ggaaatcagt ccgtgttcat gtacagtttt ttgatgacag 480 
cccaacaagg ggctgggtta gcaaaaggct tttaaagcca tatacaggtt caaaatcaaa 54 0 
ggaagcccag aagggaggtc atttttacag tgcaaagcct gaaatactga gagcaatgca 600 
acgtgcagat gaagccttaa ataaagacaa gattaagagg cttgaattgg cagtttgtga 660 
tgagccctca gagccagaag aggaagaaga gatggaggta ggcacaactt acgtaacaga 720 
taagagtgaa gaagataatg aaattgagag tgaagaggaa gtacagccta agacacaagg 780 
atctaggcga agtagccgcc aaataaaaaa acgaagggtc atatcagatt ctgagagtga 84 0 
cattggtggc tctgatgtgg aatttaagcc agacactaag gaggaaggaa gcagtgatga 900 
aataagcagt ggagtggggg atagtgagag tgaaggcctg aacagccctg tcaaagttgc 960 
tcgaaagcgg aagagaatgg tgactggaaa tggctctctt aaaaggaaaa gctctaggaa 1020 
ggaaacgccc tcagccacca aacaagcaac tagcatttca tcagaaacca agaatacttt 1080 
gagagctttc tctgcccctc aaaattctga atcccaagcc cacgttagtg gaggtggtga 1140 
tgacagtagt cgccctactg tttggtatca tgaaacttta gaatggctta aggaggaaaa 1200 
gagaagagat gagcacagga ggaggcctga tcaccccgat tttgatgcat ctacactcta 12 60 
tgtgcctgag gatttcctca attcttgtac tcctgggatg aggaagtggt ggcagattaa 1320 
gtctcagaac tttgatcttg tcatctgtta caaggtgggg aaattttatg agctgtacca 1380 
catggatgct cttattggag tcagtgaact ggggctggta ttcatgaaag gcaactgggc 1440 
ccattctggc tttcctgaaa ttgcatttgg ccgttattca gattccctgg tgcagaaggg 1500 
ctataaagta gcacgagtgg aacagactga gactccagaa atgatggagg cacgatgtag 1560 
aaagatggca catatatcca agtatgatag agtggtgagg agggagatct gtaggatcat 1620 
taccaagggt acacagactt acagtgtgct ggaaggtgat ccctctgaga actacagtaa 1680 
gtatcttctt agcctcaaag aaaaagagga agattcttct ggccatactc gtgcatatgg 1740 
tgtgtgcttt gttgatactt cactgggaaa gtttttcata ggtcagtttt cagatgatcg 1800 
ccattgttcg agatttagga ctctagtggc acactatccc ccagtacaag ttttatttga 1860 
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aaaaggaaat ctctcaaagg aaactaaaac aattctaaag agttcattgt cctgttctct 1920 
tcaggaaggt ctgatacccg gctcccagtt ttgggatgca tccaaaactt tgagaactct 1980 
ccttgaggaa gaatatttta gggaaaagct aagtgatggc attggggtga tgttacccca 204 0 
ggtgcttaaa ggtatgactt cagagtctga ttccattggg ttgacaccag gagagaaaag 2100 
tgaattggcc ctctctgctc taggtggttg tgtcttctac ctcaaaaaat gccttattga 2160 
tcaggagctt ttatcaatgg ctaattttga agaatatatt cccttggatt ctgacacagt 2220 
cagcactaca agatctggtg ctatcttcac caaagcctat caacgaatgg tgctagatgc 2280 
agtgacatta aacaacttgg agatttttct gaatggaaca aatggttcta ctgaaggaac 234 0 
cctactagag agggttgata cttgccatac tccttttggt aagcggctcc taaagcaatg 2400 
gctttgtgcc ccactctgta accattatgc tattaatgat cgtctagatg ccatagaaga 2460 
cctcatggtt gtgcctgaca aaatctccga agttgtagag cttctaaaga agcttccaga 2520 
tcttgagagg ctactcagta aaattcataa tgttgggtct cccctgaaga gtcagaacca 2580 
cccagacagc agggctataa tgtatgaaga aactacatac agcaagaaga agattattga 264 0 
ttttctttct gctctggaag gattcaaagt aatgtgtaaa attataggga tcatggaaga 27 00 
agttgctgat ggttttaagt ctaaaatcct taagcaggtc atctctctgc agacaaaaaa 27 60 
tcctgaaggt cgttttcctg atttgactgt agaattgaac cgatgggata cagcctttga 2820 
ccatgaaaag gctcgaaaga ctggacttat tactcccaaa gcaggctttg actctgatta 2880 
tgaccaagct cttgctgaca taagagaaaa tgaacagagc ctcctggaat acctagagaa 2940 
acagcgcaac agaattggct gtaggaccat agtctattgg gggattggta ggaaccgtta 3000 
ccagctggaa attcctgaga atttcaccac tcgcaatttg ccagaagaat acgagttgaa 30 60 
atctaccaag aagggctgta aacgatactg gaccaaaact attgaaaaga agttggctaa 3120 
tctcataaat gctgaagaac ggagggatgt atcattgaag gactgcatgc ggcgactgtt 3180 
ctataacttt gataaaaatt acaaggactg gcagtctgct gtagagtgta tcgcagtgtt 3240 
ggatgtttta ctgtgcctgg ctaactatag tcgagggggt gatggtccta tgtgtcgccc 3300 
agtaattctg ttgccggaag ataccccccc cttcttagag cttaaaggat cacgccatcc 3360 
ttgcattacg aagacttttt ttggagatga ttttattcct aatgacattc taataggctg 3420 
tgaggaagag gagcaggaaa atggcaaagc ctattgtgtg cttgttactg gaccaaatat 34 80 
ggggggcaag tctacgctta tgagacaggc tggcttatta gctgtaatgg cccagatggg 3540 
ttgttacgtc cctgctgaag tgtgcaggct cacaccaatt gatagagtgt ttactagact 3600 
tggtgcctca gacagaataa tgtcaggtga aagtacattt tttgttgaat taagtgaaac 3660 
tgccagcata ctcatgcatg caacagcaca ttctctggtg cttgtggatg aattaggaag 3720 
aggtactgca acatttgatg ggacggcaat agcaaatgca gttgttaaag aacttgctga 3780 
gactataaaa tgtcgtacat tattttcaac tcactaccat tcattagtag aagattattc 3840 
tcaaaatgtt gctgtgcgcc taggacatat ggcatgcatg gtagaaaatg aatgtgaaga 3900 
ccccagccag gagactatta cgttcctcta taaattcatt aagggagctt gtcctaaaag 3960 
ctatggcttt aatgcagcaa ggcttgctaa tctcccagag gaagttattc aaaagggaca 4 020 
tagaaaagca agagaatttg agaagatgaa tcagtcacta cgattatttc gggaagtttg 4 080 
cctggctagt gaaaggtcaa ctgtagatgc tgaagctgtc cataaattgc tgactttgat 4140 
taaggaatta tagactgact acattggaag ctttgagttg acttctgaca aaggtggtaa 4 200 
attcagacaa cattatgatc taataaactt tattttttaa aaat 



<210> 28 
<211> 1128 
<212> PRT 

<213> Homo sapiens 



<400> 28 
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# 




Met Ser Arg Arg Lys Pro Ala Ser Gly Gly Leu Ala Ala Ser Ser Ser 
1 5 10 15 

Ala Pro Ala Arg Gin Ala Val Leu Ser Arg Phe Phe Gin Ser Thr Gly 
20 25 30 

Ser Leu Lys Ser Thr Ser Ser Ser Thr Gly Ala Ala Asp Gin Val Asp 
35 40 45 

Pro Gly Ala Ala Ala Ala Ala Ala Pro Pro Ala Pro Ala Phe Pro Pro 
50 55 60 

Gin Leu Pro Pro His Val Ala Thr Glu He Asp Arg Arg Lys Lys Arg 

-in 75 80 

65 70 0 



Pro Leu Glu Asn Asp Gly Pro Val Lys Lys Lys Val Lys Lys Val Gin 
85 90 95 



O 

■.f'k 

m 

13 

ru 
m 



in 



Gin Lys Glu Gly Gly Ser Asp Leu Gly Met Ser Gly Asn Ser Glu Pro 
100 105 HO 

Lys Lys Cys Leu Arg Thr Arg Asn Val Ser Lys Ser Leu Glu Lys Leu 



115 



120 



125 



Lys Glu Phe Cys Cys Asp Ser Ala Leu Pro Gin Ser Arg Val Gin Thr 
130 135 140 

Glu Ser Leu Gin Glu Arg Phe Ala Val Leu Pro Lys Cys Thr Asp Phe 

155 160 



145 



150 



Asp Asp He Ser Leu Leu His Ala Lys Asn Ala Val Ser Ser Glu Asp 

165 170 I 75 

Ser Lys Arg Gin lie Asn Gin Lys Asp Thr Thr Leu Phe Asp Leu Ser 
180 185 190 

Gin Phe Gly Ser Ser Asn Thr Ser His Glu Asn Leu Gin Lys Thr Ala 

195 200 205 

Ser Lys Ser Ala Asn Lys Arg Ser Lys Ser He Tyr Thr Pro Leu Glu 



210 



215 



220 



Leu Gin Tyr He Glu Met Lys Gin Gin His Lys Asp Ala Val Leu Cys 

235 240 



225 



230 



Val Glu Cys Gly Tyr Lys Tyr Arg Phe Phe Gly Glu Asp Ala Glu He 
245 250 255 



37 



# 




PJ 

m 
m 



ITS 



Ala Ala Arg Glu Leu Asn lie Tyr Cys His Leu Asp His Asn Phe Met 
260 265 270 

Thr Ala Ser He Pro Thr His Arg Leu Phe Val His Val Arg Arg Leu 
275 280 285 

Val Ala Lys Gly Tyr Lys Val Gly Val Val Lys Gin Thr Glu Thr Ala 
290 295 300 

Ala Leu Lys Ala lie Gly Asp Asn Arg Ser Ser Leu Phe Ser Arg Lys 

315 320 



305 



310 



Leu Thr Ala Leu Tyr Thr Lys Ser Thr Leu He Gly Glu Asp Val Asn 
325 330 335 

Pro Leu lie Lys Leu Asp Asp Ala Val Asn Val Asp Glu He Met Thr 

345 350 



340 



Asp Thr Ser Thr Ser Tyr 

355 360 



r Tyr Leu Leu Cys He Ser Glu Asn Lys Glu Asn 

365 



Val Arg Asp Lys Lys Lys Gly Asn He Phe He Gly He Val Gly Val 
370 375 380 

Gin Pro Ala Thr Gly Glu Val Val Phe Asp Ser Phe Gin Asp Ser Ala 

, on 395 400 

385 390 

Ser Arg Ser Glu Leu Glu Thr Arg Met Ser Ser Leu Gin Pro Val Glu 
405 410 415 

Leu Leu Leu Pro Ser Ala Leu Ser Glu Gin Thr Glu Ala Leu He His 

425 430 



420 



Arg 



Ala Thr Ser Val Ser Val Gin Asp Asp Arg He Arg Val Glu Arg 



445 



435 440 

Met Asp Asn lie Tyr Phe Glu Tyr Ser His Ala Phe Gin Ala Val Thr 
450 455 460 

Glu Phe Tyr Ala Lys Asp Thr Val Asp He Lys Gly Ser Gin He He 

■ 4 80 



475 



465 470 

Ser Gly He Val Asn Leu Glu Lys Pro Val He Cys Ser Leu Ala Ala 

495 



485 



490 



lie He Lys Tyr Leu Lys Glu Phe Asn Leu Glu Lys Met Leu Ser Lys 

505 510 



500 



38 




s.srs 



s 



Pro Glu Asn Phe Lys Gin Leu Ser Ser Lys Met Glu Phe Met Thr lie 
515 520 525 

Asn Gly Thr Thr Leu Arg Asn Leu Glu lie Leu Gin Asn Gin Thr Asp 



530 



535 



Met Lys Thr Lys Gly Ser Leu Leu Trp Val Leu Asp His Thr Lys Thr 
545 550 555 

Ser Phe Gly Arg Arg Lys Leu Lys Lys Trp Val Thr Gin Pro Leu Leu 
565 570 

Lys Leu Arg Glu He Asn Ala Arg Leu As P Ala Val Ser Glu Val Leu 



580 



585 



His Ser Glu Ser Se 
595 



r Val Phe Gly Gin He Glu Asn His Leu Arg Lys 



600 



605 



ro Asp lie Glu Arg Gly Leu Cys Ser He Tyr His Lys Lys Cys 



Leu Pro Asp 
610 



615 



620 



Ser Thr Gin Glu Phe Phe Leu lie Val Lys Thr Leu Tyr His Leu Lys 
625 630 " 

S er Glu Phe Gin Ala He He Pro Ala Val Asn Ser His He Gin Ser 

645 650 



Asp Leu Leu Arg Thr Val He Leu Glu He Pro Glu Leu Leu Ser Pro 

660 665 

Val Glu His Tyr Leu Lys He Leu Asn Glu Gin Ala Ala Lys Val Gly 

675 680 68 

Asp Lys Thr Glu Leu Phe Lys Asp Leu Ser Asp Phe Pro Leu lie Lys 

690 695 700 

Lys Arg Lys Asp Glu He Gin Gly Val He Asp Glu He Arg Met His 



705 



710 



Tlfl TcM1 Tvs Asn Pro Ser Ala Gin Tyr Val 
Leu Gin Glu He Arg Lys He Leu Lys Asn rro ^ 

725 730 

Thr Val Ser Gly Gin Glu Phe Met He Glu He Lys Asn Ser Ala Val 

740 745 



Ser Cys 



He Pro Thr Asp Trp Val Lys Val Gly Ser Thr Lys Ala Val 
755 760 76 



39 



m 



m 



# * 

Ser Arg Phe His Ser Pro Phe lie Val Glu Asn Tyr Arg His Leu Asn 



770 

Gin Leu Arg 
785 



Glu Gin Leu Val Leu Asp Cys Ser Ala Glu Trp Leu Asp 



790 



795 



800 



Phe Leu Glu Lys Phe Ser Glu His Tyr His Ser Leu Cys Lys Ala Val 



805 



810 



His His Leu Ala Thr Val Asp Cys lie Phe Ser Leu Ala Lys Val Ala 
L ys Gin Gly Asp Tyr Cys Arg Pro Thr Val Gin Glu Glu Arg Lys He 



835 



Val He Lys Asn 
850 



Gin Asp Gin Tyr 
865 



840 



Gly Arg His Pro Val He Asp Val Leu Leu Gly Glu 



855 



860 



Val Pro Asn Asn Thr Asp Leu Ser Glu Asp Ser Glu 



870 



875 



880 



Arg Val Met I 



le He Thr Gly Pro Asn Met Gly 



Gly Gly Lys Ser Ser Tyr 



885 



890 



895 



He Lys Gin Val Ala Leu He Thr lie Met Ala Gin lie Gly Ser Tyr 



900 



Val Pro Ala Glu Glu Ala Thr He Gly He Val Asp Gly He Phe Thr 



915 



920 



Arg Met Gly Ala Ala Asp Asn He Tyr Lys Gly Arg Ser Thr Phe Met 

qoc y4u 

930 yjs 



„ Glu Leu Thr Asp Thr Ala Glu He He Arg Lys Ala Thr Ser Gin 



Gl 
945 



Ser Leu Val 



950 



955 



lie Leu Asp Glu Leu Gly Arg Gly Thr Ser Thr His Asp 



965 



970 



975 



Gly He Ala He Ala Tyr Ala Thr Leu Glu Tyr Phe He Arg Asp Val 

980 985 
Lys Ser Leu Thr Leu Phe Val Thr His Tyr Pro Pro Val Cys Glu Leu 



995 



1000 



Glu Lys Asn Tyr S,r His Gl„ V,! Sly Ty. Ri. M "» ■« 



1010 



1015 



40 



1025 



VI Ser Glu MP Olu «. ^ »» ««• »« Gl " "Vofo 

Asp Phe Val Thr Phe Leu Tyr Gin He Thr Arg Gly He Ala Ala 
in ,. 1050 10bb 



Pro 

1045 



«, s.. Gl, Asn v.! .1. Ly. - ^ ™£ 6 * ° l " 



1060 



He Leu Lys Lys Ala Ala His Lys Ser Lys Glu Leu Glu Gly Leu lie 

1075 1080 1085 

Asn Thr Lys Arg Lys Arg Leu Lys Tyr Phe Ala Lys Leu Trp Thr Met 
1090 1095 1100 

T „_ TrD T hr Glu Glu Phe Asn Met Glu 
His Asn Ala Gin Asp Leu Gin Lys Trp Thr fa ^ 

1105 I 110 1115 

Glu Thr Gin Thr Ser Leu Leu His 
1125 



<210> 29 

<211> 4374 

<212> DNA 

<213> Homo sapiens 

;r™. -».-.« «•••••••• —ss ~ss s. 

= =5 25 S: =s= = s 

agcgccccca gcgcccgcct tcccgcccc. aaaaagaaag taaagaaagt 300 

cagaagaaag aagagaccat tggaaaatga » aactctgagc caaagaaatg 360 

ecaacaaaag gaaggaggaa g.gatctggg tg-tgg aact^ ^ 
tctgaggacc aggaatgttt caaagtctcx. yy * „ anan3 ft-ta caattctgcc 480 

tgcccttcct caaagtagag tccagacaga atctctgcag ^g.g.tttg cagt * 
aaaatgtact gattttgatg atatcagtct tctacacgca «J"tgcag tttctt - g 
agattcgaaa cgtcaaatta atcaaaagga ccaacactt "tgatctca gt W ^ 
atcatcaaat acaagtcatg aaaatttaca ^aaactgct t~aaatcag ^ 
gtccaaaagc atctatacgc cgctagaatt -caatacata J J ^ 

agatgcagtt ttgtgtgtgg aatgtgga a taagt tag ttctttjgg, g^ ^ 
gattgcagcc cgagagctca atatttattg « aaaag gatataaggt 900 

tatacctact cacagactgt ttgttcatgt a g g y acagaagttc 960 

gggagttgtg aagcaaactg --ctgcagc attaaaggcc a gg g tqt 1020 

=: see su« =: ::= sr. 

— - 



# 




tttccaggac tctgcttctc gttcagagct agaaacccgg atgtcaagcc tgcagccagt 1260 
aaagctgctg cttccttcgg ccttgtccga gcaaacagag gcgctcatcc acagagccac 320 
atctgtLgt gtgcaggatg acagaattcg agtcgaaagg atggataaca tttat : tga 
atacaqccat gctttccagg cagttacaga gttttatgca aaagatacag ttgacatcaa 1440 
aggttc caa attatttctg gcattgttaa cttagagaag cctgtgattt gctctttggc 0 
tgccatcata aaatacctca aagaattcaa cttggaaaag atgctctcca aacctgagaa 560 
ttttaaacag ctatcaagta aaatggaatt tatgacaatt aatggaacaa cattaaggaa 620 
tctggaaatc ctacagaatc agactgatat gaaaaccaaa ggaagtttgc tgtgggtttt 6 0 
agaccacact aaaacttcat ttgggagacg gaagttaaag aagtgggtga ccc-gccact 1740 
ccttaaatta agggaaataa atgcccggct tgatgctgta tcggaagttc tccattcaga 1800 
atctagtgtg tttggtcaga tagaaaatca tctacgtaaa ttgcccgaca tagagagggg 860 
actctgtagc atttatcaca aaaaatgttc tacccaagag ttcttcttga ttgtcaaaac 920 
tttatatcL ctaaagtcag aatttcaagc aataatacct gctgttaatt cccacattca 1980 
gtcagacttg ctccggaccg ttattttaga aattcctgaa ctcctcagtc -gtggagc. 2040 
ttacttaaag atactcaatg aacaagctgc caaagttggg gataaaactg ""atttaa f f 
agacctttct gacttccctt taataaaaaa gaggaaggat gaaattcaag gtgttattga 2160 
cgagatccga atgcatttgc aagaaatacg aaaaatacta aaaaatcctt ctgcacaata 2220 
tgtgacagta tcaggacagg agtttatgat agaaataaag aactctgctg tatcttgtat 2280 
accaactgat tgggtaaagg ttggaagcac aaaagctgtg agccgctttc actctccttt 2340 
tattgtagaa aattacagac atctgaatca gctccgggag cagctagtcc ttgactgcag 2400 
tgrtgaatgg cttgattttc tagagaaatt cagtgaacat tatcactcct tgtgtaaagc 2460 
agtgcatcac ctagcaactg ttgactgcat tttctccctg gccaaggtcg ctaagcaagg 2520 
agattactgc agaccaactg tacaagaaga aagaaaaatt gtaataaaaa atggaaggca 2580 
ccctgtgatt gatgtgttgc tgggagaaca ggatcaatat gtcccaaata atacagattt 2640 
atcagaggac tcagagagag taatgataat taccggacca aacatgggtg ^aagagctc 2 00 
ctacataaaa caagttgcat tgattaccat catggctcag attggctcct atgttcctgc 2760 
agaagaagcg acaattggga ttgtggatgg cattttcaca aggatgggtg ctgcagaca. 2820 
tatatataaa ggacggagta catttatgga agaactgact gacacagcag •"taatcag 2880 
aaaagcaaca tcacagtcct tggttatctt ggatgaacta ggaagaggga cgagcactca 2940 
tgatggaatt gccattgcct atgctacact tgagtatttc atcagagatg tgaaatcctt 3000 
a!ccctgttt gtcacccatt atccgccagt ttgtgaacta gaaaaaaatt actcacacca 3060 
ggtggggaat tacccatgg gattcttggt cagtgaggat gaaagcaaac tgg.tccagg 3120 
cgcagcagaa caagtccctg attttgtcac cttcctttac caaataacta *aggaattgc 3180 
agcaaggagt tatggattaa atgtggctaa actagcagat gttcctggag aaattttgaa 3240 
gaaagcagct cacaagtcaa aagagctgga aggattaata aatacgaaaa ^aagagact 3300 
caagtatttt gcaaagttat ggacgatgca taatgcacaa gacctgcaga agtgg.cag. 3360 
ggagttcaac atggaagaaa cacagacttc tcttcttcat taaaatgaag actacatttg 3420 
fgaacaaaaa atggagaatt aaaaatacca actgtacaaa ataactctcc = cc 
tatctttgtg tgacatgtga gcataaaatt atgaccatgg tatattccta ttggaaacag 3540 
agaggttttt ctgaagacag tctttttcaa gtttctgtct tcctaacttt tctacgtata 3600 
aacactcttg aatagacttc cactttgtaa ttagaaaatt ttatgg.cag taagtccagt 
aaaqccttaa gtggcagaat ataattccca agcttttgga gggtgatata aaaatttact 372U 
tgatatt^t atttgtttca gttcagataa ttggcaactg ggtgaatctg *caggaatct 3780 
atccattgaa ctaaaataat tttattatgc aaccagttta tccaccaaga acataagaat 3840 
tttttataag tagaaagaat tggccaggca tggtggctca tgcctgtaat cccagcactt 3900 
tgggaggcca aggtaggcag atcacctgag gtcaggagtt caagaccagc ctggccaaca 3960 
tggcaaaacc ccatctttac taaaaatata aagtacatct ctactaaaaa tacgaaaaaa 4020 
ttagctgggc atggtggcgc acacctgtag tcccagctac tccggaggct gaggcaggag 4080 



42 



aatctcttga acctgggagg cggaggttgc aatgagccga gatcacgtca ctgcactcca 4140 
gcttgggcaa cagagcaaga ctccatctca aaaaagaaaa aagaaaagaa atagaattat 4200 
caagctttta aaaactagag cacagaagga ataaggtcat gaaatttaaa ^taaata 4260 
ttgtcatagg attaagcagt ttaaagattg ttggatgaaa ttatttgtca ttcattcaag 4320 
taataaatat ttaatgaata cttgctataa aaaaaaaaaa aaaaaaaaaa aaaa 



mi 

v. ^ 



<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> . _ . , 

<223> Description of Artificial Sequence: oligonucleotide 

primer 

<400> 30 20 
gatatctcca ctgacgtaag 



i;|.J 

Nj <210> 31 



<211> 19 
<212> DNA 

<213> Artificial Sequence 



U <223> Description of Artificial Sequence : oligonucleotide 

primer 

^ <400> 31 19 

tgttgccggt cttgcgatg 



<210> 32 
<211> 21 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : oligonucleotide 
primer 

<400> 32 21 
cccgatctag taacatagat g 



<210> 33 
<211> 21 



43 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
primer 

<400> 33 

cagtctggat cgcgaaaact g 




Sequence : oligonucleotide 



21 



<210> 34 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : oligonucleotide 

^ primer 

da 

d <400> 34 

20 

i[f| ggtgattacc gacgaaaacg 

Id 
iw 

fO <210> 35 

II! <211> 20 

* <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : oligonucleotide 
primer 

<400> 35 

20 

agtgaagggc gaacagttcc 



14 



<210> 36 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : oligonucleotide 
primer 

<400> 36 

gagtattgcc aacgaacc 



44 



<210> 37 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> ." nf Artificial Sequence: oligonucleotide 

<223> Description of Artiticiai h 

primer 
<400> 37 

gtatcaccgc gtctttgatc 



<210> 38 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> . . ^ Artificial Sequence -.oligonucleotide 

<223> Description of Artiticiai h 

primer 
<400> 38 

cgaaacgcag cacgatacg 



<210> 39 
n <211> 19 

i! <212> DNA 

<213> Artificial Sequence 



<220> . , Artificial Sequence -.oligonucleotide 

<223> Description of Artiticiai h 

primer 
<400> 39 

gttcaacgct gacatcacc 



<210> 40 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> . f Artificial Sequence -.oligonucleotide 

<223> Description of Artiticiai h 



20 



19 



19 



45 



primer 



20 



<400> 40 

catgttcatc tgcccagtcg 



<210> 41 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> . Artificial Sequence 

<223> Description of Artu 

primer 



.oligonucleotide 



18 



<400> 41 
gctttgga 



ca taccatcc 



■•1ST 



<210> 42 
<211> I 8 
<212> DNA 

<213> Artificial Sequence 

<220> . Artificial Sequence 

<22 3> Description of Artii 

primer 
<400> 42 

caccgaagtt catgccag 



<210> 43 
<2H> 21 
<212> DMA 

<2 13> Artificial Sequence 

<220> Artificial Sequence 

<223> Description of ArtiH 

primer 
<400> 43 

tgactacttt tgacttcagc c 



■oligonucleotide 



18 



:oligonuc 



leotide 



21 



<210> 44 
<211> 22 
<212> DNA 



46 



m 



<213> Art 



ificial Sequence 



<220> . , Artific ial sequence: oligonucleotide 

<223> Description of Artmc 
primer 



22 



<400> 44 
aaccattcaa 



catttttaac cc 



47 



